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Multi-Passage Kiln 38 6° 


a PASSAGE KILNS 


Duty :—Biscuit Earthenware. 
Fuel :—Electricity. 


Installed at:—Messrs. Biltons (1912) 
Limited, Stoke-on-Trent. 





GIBBONS BROTHERS LTD. 


DIBDALE - DUDLEY - WORCS. 
Telephone: DUDLEY 3141 





| SPRAYLOGICS the Facts of Spray Painting je 


Which would you use 
to finish your product? 
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YOU'LL FIND THE, 
ANSWER HERE 2am 


(No. 2 of a series) 








“Spray-Gun 


Selection Guide” °% 


Gives you in handy illustrated form, 


the right choice of gun, and of nozzle 
and air cap, for every kind of finishing is , ee z an? 
work. Never before has this informa- - ; 
tion been available in such a compact REE 
guide. It will pay you to have a tree 

Nea 


copy — write now to Dept. YR 


No. 3 COMING SHORTLY 
“Spray-Gun Motion Study” | DEVI LBISS 
 AEROGRAPH 


@y) TH: SYMBOL OF SERVICE 


Ihe Aecrograph Co. Ltd., Lower Sydenham, London §S.F.26 | rer 
Brancl ind iow i London. Birmineham. Bristol. Gla v, Manche é 
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Photographs by courtesy 


BROWN LE MANUFACTURE 


TEMPERATURE 
URING the manufacture of glass bottles at the 


factory of Messrs. Beatson, Clark & Co, Ltd., Brown Electronilk 
Circular Chart Potentiometer Air-O-Line Controllers maintain 


CONTROL FOR GLASS BOTT 


temperatures at the desired level in the glass feeder forehearth. 
1 hermovcouples in the channel and spout pass temperature 
variations instantaneously to the Brown instruments which 
automatically adjust diaphragm valves regulating air-flow to the 
burners. Correct and constant temperature supervision is thus 
maintained. Brown ElectroniK.y “continuous-balance” Poten- 
tiometers operate by an amplifier/converter assembly, balancing 
directly from input changes. Greater sensitivity, faster speeds of 
response and freedom from errors caused by vibration are some of 
their outstanding features. kor indicating, recording and con- 
trolling, these instruments provide accurate, precise process 
control, whilst) needing the minimum of maintenance.  Ap- 


plication and Specification Bulletins are available upon request. 


The Brown Air-O-Line control unit, incorporating adjustable : ee 
Proportional Band, Integral and or Derivative Action, recognises, HONEYWELL-BROWN 


ana'yses and corrects for load changes without cycling, drifting OLE BEEF ET OI 
or permanent departure of the pen from the control point 


HONEYWELL-BROWN LIMITED | wapsworri ROAD - PERIVALE © GREENFORD © MIDDLESEX 
works: Blantyre . Lanarkshire . Scotland 
SALES OFFICES: London . Glasgow . Birmingham . Sheflield 
AFFILIATED COMPANIES: Amsterdam . Brussels . Paris . Stockholm . Zurich 


BRITISH MADE PATENT SPECIE ae) 








CERAMICS 


FOR:—THE DECORATION OF POTTERY 
AND GLASS, ON GLAZE OR UNDER- 
GLAZE, SPRAYING, PRINTING AND 
PAINTING, SILK SCREEN AND LITHO- 
GRAPHIC PROCESSES. 

BODY AND GLAZE STAINS. OXIDES 
FOR IRON ENAMELS. LOW SOL AND 
LEADLESS GLAZES AND FRITTS FOR 
ALL PURPOSES. 


JAMES DAVIES 


(BURSLEM) LTD. 
CLYDE COLOUR WORKS - BURSLEM - STOKE-ON-TRENT 


Telephone : Stoke-on-Trent 84504-5 Telegrams: Vitretin, Burslem 














STEATITE 





. . + for all high 


frequency applications 


Over acentury of ex- 
perience in this highly 
specialised field. 


We invite your enquiries 
Machined to special designs and fine limits 
Grete WILLIAM SUGG & CO. LIMITED 
srs RANELAGH WORKS, CHAPTER ST., WESTMINSTER, S.W.1 


Telephone : ViCtoria 3211 
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POTTERY TOOLS of all 
kinds Tipped with ‘Prolite’ 
Cemented Tungsten Carbide 
are supplied by 
DORSET PRODUCTS LTD., 
Ruby Works, Anchor Road, 
Longton, Staffs. 


* 
PROTOLITE LIMITED 
4 subsidiary ny of Murer Ltd.,, 


CENTRAL HOUSE, UPPER WOBURN 
PLACE, LONDON, W.C.1. Euston 265 








THE “RYCKMAN” GOLD EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS, 
SAUCERS, PLATES, ETC. UNSKILLED 
FEMALE LABOUR MORE_ THAN 
DOUBLES THE USUAL OUTPUT WITH 
SUPERIOR RESULTS AND A _ CON- 
SIDERABLE ECONOMY IN GOLD 
CONSUMPTION. 


Manufactured in England by 


F. MALKIN & CO. LTD., LONGTON, STOKE-on-TRENT 


TELEPHONE: LONGTON 33873 
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Our *ZEDOX* range of zirconium 
oxides are excellent opacifiers for glazes 
and enamels. They are extensively used 


for ceramic colour manufacture. 





\ 


A 


Ze 


There is a lively interest in the new applications 
of zircon and zirconium products. Our Technical 
Development Service will be glad to help yeu. 


‘ZIRCOSIL’” zirconium silicates are economical 


opacifiers for white and coloured glazes. In bodies, 


‘ Zircosil” improves strength and thermal endurance ; it is 


the chief constituent of low-loss zircon porcelains. 


Division of the National 
TAM” 


*% By arrangement with the Titanium Alloy Manufacturing 


Lead Company, New York, we are making under licence their range of 


products and represent them in Europe for zirconium metal and zirconium chemicals 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


HOUSE NEW 


ZIRCON DIVISION, crkESCcENT 
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EJLIOTT 
THERMO-ELECTRIC 


Pyrometers 


CLOSER CONTROL AND 
BIGGER THROUGHPUT 


— WITH LESS FUEL 


Suksbie for all types of kilns 
and furnaces, Elliott Thermo- 
Electric Pyrometers ensure 
accurate measurement and con- 
trol of temperature, eliminating 
waste of fuel, labour and 
material. Designed for ease of 
reading and minimum main- 
tenance, Elliott Pyrometers, 
incorporating indicators, 
recorders and controllers, are 
essential in modern Ceramics 
production. 
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YOU CAN get higher output with lower fuel consumption...and a 
saving of capital cost into the bargain 

What are we talking about...? Furnaces. Batch type furnaces 

in particular, where a reduction of the heat stored by 

the refractories speeds up the heating cycle 

OUTPUT,» We are talking of the M.I.28 brick. 
A refractory that stores only a fraction of the heat 

stored by an ordinary firebrick. A refractory 

that will stand a face temperature of 2800 F (1538°C). 

A hot-face insulating refractory 

that is better made for harder service 

than any hot-face insulator 


made in this Country before. 


These M.1.28 bricks have shortened the 

heating cycle on existing furnaces so much 

that two furnaces are doing the work of 

three — and with little orno more fuel. A saving 
in capital and overheads that makes the 


extra cost of the bricks look silly... 


ORGAN 


efractories 


are worth far more than they cost 


THE MORGAN CRUCIBLE COMPANY LIMITED, 
(Refractories Group), Neston, Wirral, Cheshire. Telephone: Neston 1406  (N.B.38) 
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EDITORIAL DIRECTOR: 


DR. W. F. COXON, 
M.Sc., F.R.I.C., M.inst.F. 


A monthly journal covering 
the whole ceramic field 
including pottery, glass, 
heavy clay, refractory and 


silicate industries. 


Published Monthly 
by 
ARROW PRESS LTD., 
157 Hagden Lane, 


Watford, Herts 


Price 2/6d. per copy. 
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FEATURE ARTICLES 


COMMENT. By Argus 
Batt CLAYS 
FINNISH POTTERY AND GLAss. By John Grindrod 


DEPRECIATION AND MAINTENANCE OF POTTERY 
MANUFACTURING EQUIPMENT--8. By S. Howard 
Withey 


MANUFACTURE OF DOMESTIC POTTERY 


PRODUCING OUTDOOR CERAMICS 


MISCELLANEOUS 
MorRGAN'S New REFRACTORY WorRKS AT NESTON 
THE CONSTITUTION OF BONE CHINA 
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New Gas TARIFFS 
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CLASSIFIED ADVERTISEMENTS 
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Copy and Blocks should be available 
to us by / 4th of the preceding month, 


They should be sent to: 
CERAMICS 


157 Hagden Lane, Watford, Herts 
Telephone: Gadebrook 2306/9 
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—- 


MODERN MECHANISATION LTD 


ee —_- 


MM. ANNEALING LEHR FOR GLA WARE 


Our service covers all aspects 


of the design and construction of 


continuous Lehrs and Furnaces 

up to 1150 C working temperatures, 
including renovation and modernisation 
of existing plant. 

Our technical staff will be pleased to 
assist you, whatever your problem or 
need, and will also instruct your 

own employees concerning operation, 
care and maintenance. 

Deliveries of this equipment are excellent 


—let us quote you, without obligation. 


We also manufacture Atmosphere Unit;. 











Head Office: 687 FINCHLEY ROAD, LONDON, N.W.2 
Telephone: HAMpstead 8481 2 3. 
Telegrams: Modmec, Crickle, London 
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COMMENT 


by ARGUS 


[ b. recent report of the gas indus 

trys Anglo American Productivity 
Council team which visited variety 
of gas production plants in America 
makes interesting reading. Referring 
to coke oven installations it is stated 
that the average life of coke ovens 
in America ts longer than in this coun- 
try and it is suggested that this is due 
primarily to the careful selection of 
the coal used, but also to the high 
quality of silica refractories used in 
the oven construction. The team refers 
specifically to the general excellent 
condition of the silica” refractory 
material in coke Ovens even after long 
life. They consider that there is real 
evidence to suggest that American 
silica 1S Superior to Our own product 
ind that, therefore, it would be profit- 
able to examine American material 
more closely in relation to both coke 
oven and continuous vertical retort 
design and practice 


“ 
4 


No Justification. 

However. Mr rae Finlayson, 
Chairman and Managing Director of 
the Woodall-Duckham Co. Ltd... has 
some comment to make upon. this 
remark. He says that there is no doubt 
that the conditions under 
which coke ovens operate in America 


constant 
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in long life, but he points out 
that the modern silica oven was only 
introduced into this country to any 
considerable extent from 1925) on 
wards He recalls the special difficul 
ties under which British plant operated 
during wartime conditions of black 
out and air raids, difliculties which 
escaped America, and he suggests that 
at the moment there is no justification 
for associating oven life with the sug 
gestion that) British silica not 
vood as American silica He said that 
in spite of war hazards data was 
accumulating of number of 
batteries in this country having 
of more than twenty-one years 
One refers to this particular report 
there is a tendency still 
prevailing in Britain that) what ts 
American must necessarily be 
After all, when a team from Britain 
visits America under the auspices of 
the Anglo-American Council on Pro 
ductivity they to a large extent 
guests. and few Britishers 
sufficiently churlish accept 
pitality and then return it by throwing 
cold fish in the face of the host. It 
ivainst this background that all the 
productivity visits and the ultimat 
reports must be vic What wa 


report 


aSSISI 


IS a 


silica 
lives 


a 


because 


vood 


afe 
ife 


Lo he 


wed 


common about practically every 
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was the suggestion that Britain had a 
lot to learn from America.  Irrespec- 
tive of the industry, the conclusion 
was always the same. One cannot 
recall any particular report on any 
particular industry where the team 
came back and said quite categorically: 
“We do the job much better in 
Britain.” Maybe it was felt that if 
such a statement was made it rather 
invalidated the necessity for the visit. 
Thus, most reports eulogised America 
and tended to write down the British 
approach 

On the other hand, it might be 
argued that this was the correct thing 
to do because the report was published 
simultaneously in both countries and, 
therefore, it was better to accept the 
fact that America was better on paper 
rather than to disclose the manner in 
which Britain was superior. What is, 
however, more distressing is that, when 
these visits on behalf of the Anglo- 
American Council on Productivity had 
more or less ceased, practically the 
same staff and certainly the same 
General Manager, should’ be the 


framework of a completely new or- 
ganisation known as the British Pro- 


ductivity Council whose ostensible job 
in life was to accept the conclusions 
of the various teams sent under the 
auspices of the Anglo-American 
Council and then translate the findings 
of these latter teams into a practical 
reality as far as Britain 1s concerned. 
There seems a tendency in the British 
way of life never to give up a 
committee! 


Fuel Efficiency 

Now we have this British Produc- 
tivity Council and their job is to find 
something to do. There has, for ex- 
ample been no real suggestion that in 
America, on the question of fuel 
efficiency, there is anything really vital 
to be learned. After all, America has 
vast supplies of indigenous coal, oil 
and natural gas. It has untold oppor- 
tunities for developing hydro-electric 
schemes. Because of these indigenous 
energy supplies it has been possible 
for them to develop a_ tremendous 
amount of power at the elbow of each 
individual workman. 

In short, as far as fuel and power 
are concerned America has a glut and 
Britain has but sparse supplies. Quite 
obviously then as far as fuel efficiency 
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is concerned it is a much greater prob- 
lem in Britain than it ever was or is 
ever likely to be in America. That ts 
why it is so surprising that the Minis- 
ter of Fuel and Power should have 
chosen the British Productivity 
Council, primarily set up to introduce 
American practice in Britain, to spon- 
sor his new company to encourage 
fuel efficiency in Britain. 

The Pilkington Committee which 
advised the Minister on the means of 
working out a fuel elficiency pro- 
gramme, wanted a levy uvon coal like 
the Ridley Committee, which is an 
easy approach. A levy upon coal 
would, of course, be unpopular be- 
cause already in every walk of British 
life there is acute dissatisfaction with 
the price of coal, and to provide funds 
by a levy affords no incentive to the 
user of these funds to get results, and 
leaves the supplier of the funds 
namely, the consumer—without any 
control. This was circumvented, but 
something very similar has replaced 
it, mamely that the National Coal 
Board will guarantee £250,000, the 
British Electricity Authority £100,000 
and the Gas Council £100,000 over a 
period of five years. In short, they 
compromise themselves to the tune of 
£24 million and if anyone suggests to 
me that this is not precisely the same 
thing as a levy on coal, I give up! 

Since electricity is generated from 
coal, and since the same applies to 
gas, and since coal is produced at a 
loss and both electricity and gas ex- 
plain their high tariffs away on the cost 
of coal, this £24 million comes out of 
the one common source, namely the 
consumer. So what is the difference 
between a levy and a gift? The con- 
sumer’s coal will still cost him  pro- 
portionately more and he still has no 
control over this new independent, 
non-profit making company to sponsor 
fuel efficiency out of funds provided 
for it free, gratis and for nothing. It 
must be a very pleasant job in life to 
be Managing Director of an indepen- 
dent, non-profit making company 
where every month the cash for the 
next month’s operation is presented 
on a platter without having to sell any 
story of suggestful progress! 


Future of the Pottery Industry 


The Midland Correspondent of the 
Financial) Times, writing on 22nd 





July, referred to the next few months 
in the pottery industry which, although 
might not be crucial, are likely to be 
very informative in so far as the domes 
tic ware sections of the industry are 
concerned. The primary application 
is, of course, to earthenware manufac- 
turers rather than chinaware, fer the 
best of these latter manufacturers 
cannot yet produce enough for the 
world markets and are still rationing 
the United Kingdom market. However, 
against this it must be remembered 
that in terms of volume of overseas 
trade both tonnage and sterling value, 
it is primarily the earthenware and less 
expensive chinaware which between 
them account for the overseas market. 

The industry has lost some 3,000 
workers and its total is now about 
56,000, although since the Autumn 
there has been a stability in employ- 
ment figures and only about 300 men 
and 300 women are considered wholly 
unemployed. This improvement is 
most noticeable in the domestic pottery 
section, but there have been distinct 
improvements in the tiles, sanitary 
ware, and electrical porcelain fields. It 
is pointed out that the Coronation 
boost has been left behind. The home 


market is filling up and this Midland 


Correspondent points justifiably to 
rising costs of coal, gas, electricity and 
wages which make it almost certain 
that those who have done least to 
modernise their premises will be less 
able to stand the more competitive 
condition which have arrived in the 
export markets and which will recur 
in the home market. 

It is indeed interesting to read this 
Financial Times comment upon the 
pottery industry, for it has been stressed 
over and over again during the 
past two or three years in the pages 
of CERAMICS how essential it was for 
the pottery industry not to content 
itself with the sellers’ market which 
prevailed but to ensure that it applied 
modernisation to meet the very con- 
ditions which, according to. the 
Financial Times, have now arrived 

Again it is pointed, out that some of 
the smaller manufacturers were 
pleased to turn their attention to the 
home market once more, particularly 
where their business ramifications did 
not equip them to undertake com- 
petitive overseas business. But the 
drying up of the home market is 
something of extreme importance to 
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them now. Although it is argued that 
more high-class pottery could be sold 
overseas the shortage of skilled decora- 
tors is still very acute. However, it is 
again pointed out that this high grade 
china ranks good in terms of prestige 
but low in terms of overseas currency 
which is earned. 

The concluding sentence of 
report should be read by all 

“At the moment the impression is 
that some manufacturers are content 
10 accept conditions as they are, and 
are not looking very far ahead.” 

Again, this opinion has been expres- 
sed in the pages of CERAMICS for many 
months now. There has been a ten- 
dency to /aisser faire. It was imagined 
that the sellers’) market was worth 
taking whilst it was available. Then 
it was thought that there would be a 
home market starved of pottery which 
would be only too willing to buy. But 
unfortunately by the time the overseas 
sellers’ market had ended the amount 
of cash available at home had become 
restricted, and many manufacturers 
who thought that with the freeing of 
restriction for home sales buyers would 
wear a path to their showroom doors, 
have been bitterly disappointed. 

As in so many other fields the im- 
portant aspect to be faced by the pot- 
tery industry is the quality/price 
factor. It is no good producing the 
Rolls Royce of pottery if the customer 
cannot afford to buy it. Enough 
technical information is now available 
to ensure that quality can be main- 
tained and prices reduced by using the 
many developments which have taken 
place in all fields of pottery, from the 
preparation of slip, its handling and its 
final forming, drying and glazing. It 
is still important that this increased 
mechanisation should be pushed ahead 
at an accelerated rate, for unless this 
is done the pottery industry will foun- 
der not upon quality but upon price! 


this 





Vermicu 
have opened their 


New Vermiculite Factory. 
lite (London) Lta.. 
fourth factory at Rutherglen, near 
Glasgow. This new Scottish plant ts 
producing «4 full range of the’ firm’s 
vermiculite products for building, plas 
tering, insulating and allied purposes 
The plant is now in full production 
Rowebb Ltd., of 113 Douglas Street 
Glasgow are sole Scotush concessionatres 
for the products 





CERAMICS 


BALL CLAYS 


Their Occurrence, Extraction, and Uses in the 
Ceramic Industries 


(SPECIALLY CONTRIBUTED) 


Ts name ball clay denotes a clay 

of a plastic nature, which has 
undergone transportation, usually by 
water, away from the place where it 
was formed. It burns to a white, or 
off-white, colour when fired in a pot- 
tery oven to about 1,150) C. Other 
clays like china clay exhibit plasticity 
and fire white, but these have not 
undergone transportation, and = are 
contaminated with the fragments ot 
the rocks from which they were 
formed They are referred to is 
primary clays and are usually not as 
plastic as the transported or 
dary” clays like ball clay 

Ihe name ball clay arose because 
the clay was originally extracted by 
culling it into rough cubes or balls 
about 10 in. in dia., weighing about 
30-35 Ib. These were hoisted out of the 
clay pits. The primary clays are less 
pure in their natural than ball 
clays, and undergo a process of wash 
ing to free them from sand and mica 
before being sold. Ball clays do not 
undergo such processes since this has 
already been done naturally. 


“secon- 


State 


Formation and Location 


All clays are regarded as being 
derived from. felspathic rocks, like 
granite, by the action of the weather, 
and also by the impact of hot chemi 
cally-charged gases in the earth’s crust 
The felspathic material is turned to 
clav substance, and the other materials 
are either out, if soluble, or 
remain with the clay 


leached 


KO ALO, 6 SiO 


(potash felspar) (clay 


Al.O, 2 SiO. 2 H.O 


substance) 


The relative purity of the ball clay 
is due to a sorting action by water in 
its subsequent transportation It is 
evident, therefore, that if the fels 
pathic rock contains insoluble mate- 
rials like iron compounds, these are 
likely to remain with the clay sub- 
stance, and, if present tn sufficient 
amount, may cause the clay to burn to 
a buff or red colour. Generally speak- 
ing a percentage greater than 2:0 for 
iron oxide plus titania will give an off- 
white or buff burning clay, and about 
70 or more gives a red one. 

Very little iron and titanium com 
pounds, therefore, will discolour a 
clay. Shells, pyrites, etc., may also be 
troublesome, and for these reasons 
deposits of good white-burning potting 
clay are not plentiful. In this country 
they are located in North and South 
Devon and Dorset, while there is also 
a deposit in the Lake Neagh area of 
Northern Ireland. Sedimentary kaolins 
occur in parts of the Continent of 
Europe—-notably in) Germany and 
( zechoslovakia On the American 
continent ball clays are found in some 
of the Southern United States. e.g.. 
Fennessee, Kentucky, Alabama and 
New Jersey. Deposits have also been 
reported in Canada 

The English deposits are of such 
good quality that a rising export trade 
to the Continent of Europe and to 
America is being built up. The English 
deposits are located in North Devon. 
around Torrington; in South Devon 
uround Newton Abbot, and tn Dorset 


KO $510 


colloidal 


K CO 


(soluble) 


silica 





Telephone: 
TIPTON 1871/3 
Telegraphic Address: 


“PRODUCER, TIPTON” 
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Pottery Kilns 
Vitreous Enamelling 
Annealing 

Stress Relieving 
Plate Heating 

All Kinds of 


Heat Treatment 


A PHOTOGRAPH 
SHOWING A 
POTTERY KILN 
FOR BISCUIT FIRING 
OF ART POTTERY 
DESIGNED AND BUILT 
FOR ONE OF OUR 


CUSTOMERS 


- S STATION STREET, 
DUDLEY PORT 


TIPTON, STAFFS. 
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Clay being raised from underground workings 


around Wareham. The clays are sent 
out by road and rail, and the ports of 
Bideford, Teignmouth and Poole serve 
as convenient outlets for the overseas 
trade. 


Devon and Dorset Clay Areas 

The South Devon clays are located 
in a depression called the Bovey Basin 
extending from Bovey Tracey to 
Kingskerswell through Teigngrace and 
Newton Abbot. At its widest, the 
depression is about five miles across. 
The main deposit extends to the North- 
West of the town of Newton Abbot 
Geologists explain the formation 
these clay beds by the weathering ot 
a granite mass to the west of the area. 
The products of this were carried 
eastwards by streams and deposited in 
a lake, which occupied the Bovey 
Basin. It can readily be understood 
that when the streams poured into thts 
lake their velocity was reduced, and 
sand and coarser material was deposi- 
ted, while the lighter clay particles 
were carried forward and deposited 
farther east. 

At that period in geological time the 
climate was such as to support a semi- 


ol 
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tropical vegetation with wet and dry 


seasons. The sedimentation process 
varied with the amount of water being 
carried down, and the clay deposited 
in periods of drought was liable to be 
overlaid with sand when the larger 
volumes of water came down the 
streams and rivers in the’ wetter 
seasons. Vegetation was also brought 
down and formed the bands of lignite 
which can now be seen separating 
some of the clay seams, Where the 
clay has become mixed with sand it 
may be of a siliceous type. Black ball 
clays owe their colour to the presence 
of lignite. This fires away on heating 
to give a good white clay. 

The working of the South Devon 
deposits is said to have begun about 
1740 and there was a_ considerable 
output by the end of the eighteenth 
century. The North Devon ball clay 
beds lie between the villages of Pet- 
rockstow and Merton in a N.W.-S.E. 
direction over a distance of about 
4! miles The area is about } mile 
wide at the most. From the evidence 
available it is concluded that the 
deposits are similar in origin to those 
in South Devon and of the same 
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Open-cast clay workings at Hexter and Budge Ltd. pits at Newton Abbot Bands of 
lignite are shown on the sight 


probable age. The Dorset deposits 
appear to have been deposited in the 
delta of a river which flowed from the 
region of Dartmoor. Ball clays for 
pottery are chiefly obtained in the 
neighbourhood of Wareham. The 
Dorset clays are less carbonaceous than 
the Devon variety. They tend to be 
more refractory, more plastic and 
more ferruginous than the South 
Devon clays. 


Variety of Clays Obtained 

It should be emphasised that com- 
parisons of clays from different dis- 
tricts tend to be misleading. They 
should be regarded as complementary 
to each other. Since it is usually im- 
possible to obtain all the desirable 
properties such as strength. colour, 
refractoriness, etc., in one clay, mix 
tures of ball clays are commonly used, 
and for potting Devon and Dorset 
clays are often mixed. 





Hexter and I Lt 


Open-cast workings showing (top) the 
removal of overburden 
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It should not be assumed that the 
ball clay deposits give only white- 
burning clays suitable for pottery. In 
the South Devon and Dorset areas 
there are outcrops of a clay suitable 
for stoneware. This does not fire to 
a white colour, but is suitable for salt 
glazed pipes and is in fact used for 
this purpose. Most suppliers of ball 
clays market a large number of clays 
suitable for various purposes. This will 
be dealt with in a later section. 


Extraction of Clay 

From what has been said of the 
mode of origin of these clays jt is not 
surprising to learn that they occur in 
seams or lenses, and it js important 
to secure consistency that the clays be 
extracted by following the seams. This 
is often facilitated by the beds of sand 
or lignite which separate them, and the 


operator can tell by the feel of his 


spade when he is running out of the 


clay seam. 

The clay seams are covered with 
more or less of a sandy overburden. 
In South Devon this js often in the 
region of about 15 ft. thick. This has 
to be removed, and drag lines are 
popular for this in conjunction with 
dumper cars, though other types of 
gear such as bulldozers and scrapers 
are Often suitable. It is important to 
cut the overburden well back from the 
clay face to prevent it falling, or being 
washed into the clay workings. The 
excavated material is dumped back 
into old workings. 

Digging used to be done by hand, 
and it had the advantage of enabling 
the worker to feel, by the resistance to 
the spade, when the clay seam was 
running out into sand. Nowadays, the 
demand for increased output has made 
the pneumatic spade essential. This 
can be operated by compressed air 
from a portable generator, or, in more 
up-to-date installations, from a central 
compressor suitably housed on the 
edge of the workings. The air from 
this is distributed through a_ pipe 
system to which the individual spades 
connected by flexible hose. For 
workings the escape 
air helps with ventila- 


are 
underground 
of compressed 
tion 

A yvreat deal of the clay is got by 
cast working. Each seam is 
a distinguishing mark and the 
This is important 


open 
given 
clays are segregated 


since Variations in properties can occur 
from seam to seam. If blending its 
resorted to this needs doing scientifi- 
cally so as to maintain, as far as 
possible, a uniform product. 

Ihe clay is removed from the pit to 
storage dumps and for this purpose 
diesel dumper cars are very popular. 
To prevent holding up production in 
wet weather, concrete roads have in 
many cases been laid from the storage 
bays to the clay face. The pit shown 
in the illustration has now reached a 
depth of 60 ft 


Underground Working 


Some of the clay seams are more 
conveniently reached by deep mining. 
For this purpose a shaft is sunk to the 
required depth and adequately tim- 
bered to avoid subsidence. From the 
bottom of the shaft levels are driven 
out in all directions until the seam 
being followed rises or dips to such 
an extent that it is better to sink a new 
shaft. The levels are adequately tim- 
bered, and kept dry by pumping. 
When the level has been driven far 
enough a further quantity of clay may 
be got from thick seams by allowing 
the sides and roof to fall in as the 
diggers fall back to the shaft bottom. 
A team of men operates in each shalt, 
and the clay is hoisted out in skips. 
Occasionally, where conditions permit, 
it may be possible to get the clay by 
driving a shaft obliquely down from 
the surface to the seam. 

On the surface the clay is stored 
until required. in some cases it may 
be weathered if this improves its 
properties. Any discoloured lumps 
containing impurities are picked out. 
Clay that is to be shipped overseas 
must be shredded to increase the bulk 
density for loacing, and this is done 
in shredding machines. 

For some purposes a dry clay, finely 
ground, is required, and some _ pits 
now market an air-floated clay. This 
is a clay ground to pass about a 200s 
mesh. It is prepared on a machine 
like the Atritor in which the clay is re- 
duced in size in a current of hot ai 
The dried, pulverised clay is then 
classified by an air stream, and heavier 
particles of tmpurity are’ thus re- 
moved. 

Such “air floated” clay is regularly 
prepared and sold in the U.S.A. in 
weighed bags. In that country the high 
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cost of long rail haulage offsets the 
price of grinding and drying the clay. 
In this country the extra cost of drying 
and packing the clay in paper bags is 
such that there has not yet been an 
inducement to change over to buying 
this type of clay, especially as wet 
mixing methods are used. 

Where small amounts of ball clay 
are to be used, as for example in 
vitreous enamels and as a_ plasticiser 
for bone china body, the use of ground 
dry clay in paper bags offers advant- 
ages, and the demand ts increasing 
Grinding the clay also offers the 
chance of blending two or more clays 
in a Satisfactory manner if this ts 
required, 

From the pits the clay is taken in 
lorries to the railhead, or to the port 
for shipment. Coastwise traffic in clay 
has tended to drop off in post-war 
vears due to the high treights, and 
much of the clay used in the Potteries 
is now carried by rail 


Nature of Ball Clay 

Examination of ball clays has been 
carried out by physical and chemical! 
methods. An article on the testing ot 
clays and its significance appeared in 
the August, 1951 edition of CERAMICS, 
so that the material given there need 
not be repeated. In phys‘cal methods 
differential thermal analysis (c.t.. 
CeRAMICS, August, 1952) has been 
applied to ball clays. 

Briefly, this involves plotting heat 
changes in the sample at different tem- 
peratures. An evolution or absorption 
of heat gives characteristic peaks at 
certain temperatures. With this method 
kaolinite ALO, 2S8i0, 2H.O is indi 
cated as the clay mineral present. It 
has also been possible to estimate in 
an approximate way the amount ot 
free quartz and carbonaceous matter 
in the clay, 

X-ray powder photography has also 
been used to study ball clays. Apart 
from a disordered form of kaolinite 
the ball clays have been shown to con- 
tain quartz, which could be estimated 
by the intensity of the lines in the 
photograph, mica, and titania (as 
anatase). No felspar was identified, 
supporting the view that one should 
find calculated mica instead of felspar 
in the rational analysis 

Electron microscopy ts 
but on account of the smallness of the 


also used, 
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sample that can be handled its use 
is restricted to identifying and examin- 
ing crystal shapes The plate-like 
structure of kaolinite has been 
firmed in this way. 

The organic material present in ball 
clays is similar to that found in lignite 
It comprises fats and waxes, resins and 
tannins, humic acid, lignin and cellu 
lose. Some of this material acts as 
protective colloid, and facilitates the 
deflocculation of the clay. Heurmic 
acid is a decomposition product ot 
lignin. The final stage of decompos! 
tion is to carbonic acid, gas and water 

Older clay deposits are assumed to 
be those which are lower in lignin, and 
on this basis the Dorset clays are 
older than the Devon ball clays 


con 


Importance of Grain Size 


Grain size distribution of clays ts 
important, and is not normally done 
routine difficult: to 
carry out. Variations in grain size 
can have an effect on the unfired 
strength of the clay. It also probably 
alfects the vitrification 
as otherwise it 1s difficult to see 
occasionally one gets an analysis ol 
two ball clays with different alkali 
contents, and yet a_ higher = fired 
porosity accompanying a higher alkali 
content --the other constituents being 
approximately the same 

The particle size of ball 
very small. It has been estimated that 
the surface area of a ball clay js about 
thirty to forty times that of ground 
flint or stone For a South Devon 
clay the surface area has 
mated as between 45,000 sq. cm.) gram 
for the coarser material and 140,000 
sg. cm./ gram. for the finer tractions 
This is much finer than materials 
ground in a mill. The size distribution 
is such that 60-80 per cent. of the par- 
ticles are finer than Ie (« Q:O01 mm.) 
in diameter and 50 per cent. lie be 
tween O-2” and 0.6” The really fine 
portion of clay is estimated to have a 
particle diameter of 0-02 


as a test aS it Js 


characteristics. 
why 


clays 1s 


been esti 


Uses of Ball Clays 


It has already that 
most of the ball clay-producing com 
panies market a whole series of clays 
some of which are suited to 
particular purpose others Phe 
choice of a particular clay is governed 


by its properties, and it 1s well to | 


heen indicated 


more 
than 
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guided by _ the 
advisers. 

First and foremost 
used in pottery bodies. 
earthenware comprises : 


Ball clay 
China clay 
Flint 
Stone 
Other bodies employing 
are as follows 


suppliers’ technical 
ball clays are 
Thus ordinary 


ball 


clay 


Vitreous 
I ware 
Ball clay 
China clay 
Flint 


Stone 
Felspar 
Pegmatite 


Whiting 


To guard against variations in the 
raw clay, and also to secure the 
necessary green strength and other 
desirable properties, it is usual to 
mix about three ball clays, which are 
blunged separately and run into the 
mixing ark. A mixture of a black and 
white South Devon clay with a Dorset 
clay is not uncommon. Since ball clays 
are strong and highly plastic they are 
essential ingredients in bodies which 
are to be shaped at a high rate on 
mechanical jolleys. For the reason 
they are now added to short bodies 
like bone china and Continental por- 
celain to improve plasticity and to 
reduce losses in the handling opera- 
tions before the ware js fired In 
casting Operations, such as used in 
sanitary earthenware, the protective 
colloid brought in by the ball clay 
improves the properties of the casting 
slip 

Large quantities of wall tiles which 
are to be covered with an opaque glaze 
with mottled patterns are made from 
buff-burning clay, or mixtures” of 
clays, with or without the addition of 
ground — flint Vitreous ball clays, 
which are found associated with the 
white pottery clays, are sold for this 
purpose. Such clays can also be mixed 
with red clays to modify the colour of 
floor quarries, and to produce a flecked 
pattern) which is now popular for 
floors. 

The stoneware clays are usually 
found in the outcrops of the ball clay 
areas. Occasionally they burn white, 
but more often give a butf or darker 
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“Electrical 
Porcelain 


fired colour. For them the composition 
is such that they are vitreous at 1,200- 
1.250° C, and will take a salt glaze 
(see Ceramics, June, 1953). They are 
used for casseroles and_ heat-proof 
ware, and in places are made into 
sanitary pipes and chemical stoneware 
The strong vitreous clays are also very 
suitable for kiln furniture for placing 
glost ware. These highly plastic clays 
are suitable for shaping by extrusion 


Wall tiles 
(white) 


Continental 
Porcelain 


25 


ae 


s 


40 


(quartz) 
10 


and pressing, and when fired are 
vitreous so that the glost ware is not 
“sucked” in firing. 

Another use for lower-grade ball 
clays is as a bonding material for re- 
fractories and abrasives. Such clays 
must have good green strength and 
refractoriness, but the fired colour is 
usually not important. For abrasives 
a more vitreous clay 1s preferred. Ball 
clays are used for bonding 
moulding sand, 

The enameller uses ball clays to 
suspend his heavy ground fritted mate- 
rial for dipping or spraying and also 
te bind it to the metal betore firing. 
White-burning clays are essential for 
white cover coats, but cheaper clays 
can be used for ground coats. Clays 
free from carbon and soluble salts are 
preferred. The former may cause 
blistering and the latter affects the 
“set” of the enamel, The use of clay 
helps in forming a fine bubble struc- 
ture which promotes opacity. 

Other uses for ball clays are as inert 
filling material for such materials as 
paints, rubber and plastics. For these, 
some of the cheaper clays, which are 
unsuitable for pottery, are available 


also 





Portland Cement Manufacturers. 
Lieut.-Col. Sir Francis H. Humphrys, who 
has been vice-chairman of Associated 
Portland Cement Manufacturers and 
British Portland Cement Manufacturers 
for seventeen years, has relinquished 
these offices. He continues as a director 
of both companies. Mr. J. A. F. Binny 
has been appointed vice-chairman of the 
companies in his place 
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Morgan’s New Refractory 
Works at Neston 


§ §-- Morgan Crucible Co. Ltd. has 
been manufacturing specialised re 
fractories for over sixty years. From the 
first assay ware a very wide business was 
built up and led directly to the use of 
cobalt oxide to improve radiant proper- 
ties, the enrichment of clays with 
alumina, lime-stabilised zirconia, heat 
insulating refractories and all-silicon 
carbide crucibles and tubes during World 
War | Also, in association with the 
Douglas Firebrick Co. Ltd... Ayrshire, 
began the company’s first entry into the 
bulk production of firebrick. This was 
the start of the range of Douglas and 
Triangle brand firebricks and special 
shapes 

After World War II the Morgan Cru- 
cible Co. Ltd. reluctantly decided it must 
leave the congested Battersea for 
new and better location 

A suitable site was found at Liverpool 
Road, Neston, Cheshire, and new, 
wholly-owned subsidiary company, Mor- 
gun Refractories Ltd.. was formed in 
1948 to handle the project. 

Morgan Refractories took 
the interests of the Morgan Crucible Co. 
in the associated companies, Coupe and 
fidman Ltd... Douglas Firebrick Co. Ltd., 
and the Whitrigg Fireclay Co. Ltd 


site a 


al 


also ovel 


The New Project 


The 
after 


only launched 
investigation of 
in Europe 


new project) was 
a most thorough 
the best practices and plant 
and America. 

It was in America that they found the 
most wholehearted application of modern 
production engineering methods, coupled 
with closest process control applied to 
refractory manufacture. The lessons were 
closely studied and thoroughly applied: 
allied to the considerable craftsmanship 
and technical knowledge which Morgan's 
had itself built up. A notable piece 
spade work which Morgan’s had them 
selves completed with the aid of one of 
the largest and most advanced experi- 
mental kilning units ever built, was to 
accumulate the data for production kiln- 
ing of all types of ware to temperatures 
as high as 1,.800° ¢ Thus, the familiar 
isiom that during manufacture a refrac- 
tory should be fully shrunk and stabilised 
at or above its service temperature could 
at last be completely put into practice 
Considerable study was also made of 


of 
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become 
this country could 


furnace efficiency for it had 
abundantly clear that 
no longer afford to waste its own fuel 
resources or import unlimited amounts 
of oil. Thus, high thermal efficiency in 
furnaces had become a matter of national 
importance Among the other factors 
governing thermal efficiency, is insulation; 
and such bodies as the Ministry of Fuel 
and Power aided by many of the country’s 
scientific institutes and journals did much 
to promote better understanding of 
fuel efficiency 

It became more broadly appreciated 
that in many cases one did not gain eth 
clency just by applying some insulation 
the outside of an existing fire-brick 
furnace lining. In fact, in batch furnaces 
it can even make matters worse! What 
was needed was a low-heat capacity 
insulating refractory from which the fur 
nuce self could be built-in fact, hot 
face insulator that would stable at 
very high temperatures 

It had been demonstrated 
refractories could be made, on 
scale, and it was known that they 
being manufactured in bulk in the U.S.A., 
but dollar restrictions prevented them 
being imported freely As there was no 
plant in this country, or in Europe fo: 
that matter, capable of making the best 
qualites on the appropriate scale, Mor 
gan’s, with the encouragement the 
Ministry of Supply, went ahead with a 
plan tor new plant 


to 


al 
be 


such 
small 
were 


that 


al 


ol 
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The Products 


As projected, the refractories now being 


manufactured can be divided into four 

broad groups 

1. The MR Series -a full range alu 
minous refractories embracing not only 
the high alumina types, but also bridg 
ing the gap hitherto existing between 
such refractories and the best Scottish 
firebrick 
The MI Series—represented at 
moment by the Mi 28 brick. This, 
its name implies withstands a face tem- 
perature of 2.800° F. (1.540° C.), and 
is the first of a range of high tempera 
ture hot face low-heat capacity insulat 
ing refractories. An MI 26 brick will 
shortly be on the market. It is also 
planned to include a number of other 

low-heat storage refractories 


temperatures 


ol 


the 


aS 


hot-face 
for lower 
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power press for shaping 


refractories 


A large 


The specialised refractories previously 
made at the Bittersea Works, and em 
bracing furnace shapes, bricks. tubing 
crucibles, muffles, scorifers and cupels. 
ete. in clay bodies, sillimanite, bauxite, 
fused alumina magnes 
Site, pure oxides, etc 


silicon carbide, 


refractory con 
mouldable 
cements 


The widest variety of 
cretes, insulating concretes 
refractories and refractory 


PRODUCTION OF MR AND 
BATTERSEA PRODUCTS 


It will be clear that with the wide 
variety of refractories manufactured, that 
it some point, usually during calcination, 
vrinding or grading, very different mate 
hials intended for very different products 
require similar treatment. It would have 
been uneconomical in space and have led 
to wasteful reduplication of plant to 
separate the production lines for each 
vroup of products. Therefore, the various 
Stages of processing are separated oF 


combined to the best advantage 


Raw Materials 


Specially selected raw mat 


m and ¢ 
sitlimanite 


Kingdo 


bauxite 


the United 
the world: clays 


go into tl yvorks for the most p 


binning, samples are sent 
to the Process Control Laboratory fo 
testing to determine that the materials 
meet the standard specification laid down 
they are taken to the 
sidings, which are some 15 ft. above the 
works datum and are shot from. the 
trucks directly into bins on the level of 
the works roadway These bins are 
grouped adjacent to the milling and 
grinding plant feeding the main MR and 
Zattersea production units The internal 
railway system is planned to encircle the 
whole of the northern part of the works, 
making it possible to unload materials 
for the other products wherever they will 


iil Before 


On acceptance, 


de needed 


Calcination 

\ large 
have to be 
into refractories 
kiln specially 
highest 


proportion of the materials 
calcined before being 
This is done in 
designed for cal 
temperatures 
These raw materials are stored in bins 
close to the plant and may be fed direct 
to the kiln by an elevator and conveyor! 
Alternatively, they may be passed first 
through crushing and 
machinery. and then elevated into storage 
bins inside the building Ihe bins dis 
charge on to a belt conveyor which feeds 
the kiln via an elevator Ihe 
materials from the delivery end of the 
rotary kiln) are mechanically elevated 
sumpled and tested by the Process Contro! 
Department, and if approved, distributed 
ind piled into brick-built bays 

In this building a pulveriser and 
ur-separator and hoppers are 
being installed for the processing of bond 


used 
made 
i rotary 
cination up to the 


processing 


calcined 


Storage 


ClhAYS 


Grinding. Milling and Biending 


a complicated plant, set up to 
ill-in meshes, then to 
recombine 


This 1s 
produce a range of 
fractionate these, magnet and 
to get the desired and closely controlled 
combination of mesh sizes, an essential 
in the production of high-grade 
tories 

The plant 
Verisers, screens 
ind storage hoppers 
completely automatic 
predetermined flow sequence can be set 
up on this automatic controlles With 
this automatic controller, it is aimed to 
curry to an optimum, the consistency ot 
quality which has always been a Morgan 
um, by reducing the possibility of human 
error to an absolute minimum 

After grinding and grading, the mate 
ra for \IR ret 

erghed and blended Each 
is repeatedly magnetted until 
n ched up during grinding | is 


ed I ly 


retrac 


crushers, pul 
elevators 


consists” of 
CONVEVOTS, 
It is designed for 
Operation, and an\ 


| 
actories 18S automaticail 


ingredient 
any re 





is conveyed to stainless steel-lined storage 
bins at the head of the production line. 

fhe materials for the Battersea products 
are magnetted and weighed into bags or 
non-ferrous metal containers and = con- 
veyed to storage in the Mixing Section of 
the production unit 

In designing the plant, the prevention 
of contamination, particularly iron, has 
been a major consideration Thus, all 
conveyors and bins are totally enclosed, 
and wherever possible any part of the 
plant coming into contact with the raw 
material is either non-ferrous or stainless 
steel. As a further safeguard, all mate- 
rials are passed over powerful electro 
magnets, specially designed for dealing 
with this type of material Ihe mate- 
rial in process is subjected to examination 
by the Process Control Department at all 
stages. 


MR and Battersea Production Lines 
building consists of five bays. 
area of 125,000 sq. ft. im 
mediately to the south of the materials 
preparation plant. For the most part. it 
iS a single-storey building, but at the end 
where the materials from the mill are 
delivered, it is raised to two storeys so 
us to provide the gravity feed to the 
mixers Here again in this building 
special care has been given to the pre 
vention of contamination. It was, there 
fore, designed so that in the whole struc 
ture only non-ferrous metals were used 
where necessary above ground level The 
framework of the building has been con 
structed from reinforced concrete of a 
modern design and all fittings are of 
aluminium throughout All ledges which 
might hold and shed dust have been 
reduced to a minimum, and the construc 
tion is such that the working area can be 
kept scrupulously clean 

As in the mill, all parts of the plant 
coming into contact with the retractory 
material are either non-ferrous) or. ol 
stainless steel 


This 
covering an 


Production Lines 
(a) MR Refractories 


Ihe weighed and = blended material 
delivered trom the mill is held in stainless 
steel-lined surge bins From here it 
passes into the mixers which like all the 
other plant are lined with stainless steel 
Water is then added to produce a mixture 
of the correct consistency Alter 
ing, the bricks are passed through a con 
tinuous drier and finally fired in an oil 
fired tunnel kiln giving a heat treatment 
which thoroughly stabilises these products 
for their conditions of use, te. up to 
1.650° ¢ Ihe large number of thermo 
couples and radiation pyrometers in the 
kiln to ensure the accurate control of the 
temperature are connected to recorders 


press 
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From. this 
part of the 


on a central control panel 
panel temperatures in any 
kiln can be seen at a glance 

Still maintaining their direct control of 
quality, the Process Control Section takes 
samples off the press, from the drier and 
even from the hot zone of the tunnel 
kiln. 

From the exit end of the tunnel kiln 
the bricks are taken to store and before 
leaving the works are subjected to final 
inspection by the Works Inspectorate 
This means that betore leaving the works 
these bricks have been subjected to two 
completely independent inspections 

Both the process control and product 
inspectorate have at their disposal the 
resources of a fully equipped testing 
laboratory, including some of the largest 
refractory test rigs in) existence This 
enables practical tests of spalling and 
load carrying made on 


powers to be 


View of the modern making floor for 
specialised refractories at Neston 
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large panels 
respectively 

(b) Battersea Refractories 

Ihe weighed materials received trom 
the mill are fed into mixers, water 
added and the batch prepared to a suit 
able consistency according to the method 
of manufacture being used. The mixed 
material is dropped into specially designed 
aluminium containers which are held in 
storage racks This storage unit was 
designed so that the many and varied 
hatches can be easily identified and the 
containers picked up by a fork lift truck, 
delivered direct to the individual 


and full-sized — bricks 


and 
maker 


Ihe empty containers are returned 


iS 


Recuperation and insulation are widely 
used to secure high fuel efficiency The 
same double system of inspection applies 
to these refractories during forming, 
drying and firing No refractory 1s 
delivered or put into stock until it has 
passed the independent works inspectorate. 


PRODUCTION OF MI BRICKS 


The MI range of bricks are made in 
a separate self-contained unit. This range 
of low-heat storage insulating refractories 
will embrace a number of different hot- 
face insulating bricks for service at a 
range of temperatures up to 3,000° F. At 
the moment, the plant is working on 


A line of dryer cars at the new Neston factory 


to the Mixing Section and thoroughly 
cleaned in order to avoid contamination 
of subsequent batches These manufac- 
turing methods fall under five headings 
hand moulding, machine moulding, 
machine pressing, extrusion and — slip 
casting, The method chosen depends on 
the nature of the body, the particular 
pattern being manufactured, and the 
usage requirements. 

After drying, the refractories are fired 
in one of a variety of kilns according to 
the product They range from simple 
coke or oil-fired beehive kilns to a speci- 
ally designed gas-fired tunnel kiln, and 
include specially constructed furnaces 
capable of giving extremely high tempera 
tures required for grades such tused 
and recrystallised alumina 


als 


, 


a 
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bricks for use face temperatures of 
2,800 F. MI bricks are essentially 
kaolin bricks with a very open structure 
obtained by mixing combustible with 
clay and afterwards burning it out. They 
ire exceedingly light in weight and con- 
sidering their structure, very strong, and 
in addition they have a very low thermal 
conductivity Their heat capacity and 
is extremely low, 


at 


storage 


Raw Materials 

In the production of the bricks, it is 
absolutely essential that the combustible 
and other material should be accurately 
prepared and graded, and the preparation 
plant stands in much the same relation- 
ship to these bricks as the grinding plant 
to the MR _ bricks. This specially 





designed and equipped plant is housed in 
a building of its own at the northern end 
of the MI unit. 


Mixing, Pressing, Firing and Grinding 


The MI production line occupies bays 
some 60,000 sq. ft. in area. The raw 
materials from the mill are automatically 
weighed and conveyed to a mixer, Here 
the mixing of the batch is carefully con- 
trolled to give the correct consistency, 
and when finally approved are passed to 
the automatic presses, The pressed 
bricks are then dried in a continuous 
drier and are finally kilned to very high 
temperatures in an oil-fired kiln 

The final operation is the grinding of 
the brick on all faces to accurate dimen- 
sions. This ensures tight thin joints and 
reduces the labour required in furnace 
construction. After grinding, each brick 
is then inspected individually and the 
strength automatically tested They are 
then packed in cartons and sent to stor 
ice. Throughout the whole of this pro 
cess from the raw material preparation to 
final packing, these bricks are once again 
subjected to the same strict checking by 
the Process Contro! and Works Inspec- 
torate as are the MR bricks 


Refractory Cements and Concretes 

One new unit exists for this work and 
additionally another separate manufac: 
turing unit first temporarily housed in the 
original brickworks building, adjacent to 
the calcination plant is also being 
modernised, These largely self-contained 
units produced the wide range of refrac 
tory concretes, cements, mouldables, set 
tings and mortars already mentioned 


Process Control and Works Inspectorate 

Frequent reference has been made to 
the two distinct systems of inspection to 
which materials and products are sub- 
jected. These may need some clarifica 
tion 

There are in the works two completely 
independent groups of personnel con 
cerned with the control and quality from 
the incoming clay to the outgoing pro 
duct. Each group has clearly defined 
functions and responsibilities. 

The Process Control staff is intimately 
concerned with the manufacture of the 
product, their duties include the testing 
of all incoming raw materials, checking 
materials at each stage of the manufac- 
turing process and ensuring that the 
materials at all stages of production 
reach the high standard which has always 
heen the hall-mark of the Morgan Re 
fractories This does not complete the 
picture. On top of all these rigid pre 
cautions there is a completely indepen- 
lent body of inspectors who _ finally 
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finished products This in 
spectorate is completely separate from 
works management. Theirs is the final 
say In any question of quality, and no 
material can enter stock or leave the 
works without their permission They 
have nothing to do with running the 
plant, but are there essentially to ensure 
that the customers receive the intended 
and specified quality and service 

In the ceramic industry both MR 1 
and MI 28 have many suggested uses 
With intermittent kilns or muffles for the 
most severe positions such as combustion 
chambers, flame channels, piers and 
target walls, the Super-duty refractory 
MR 1 ts most suitable because of its 
resistance to slag attack and its high 
stability under load at high temperatures 

The low-storage insulating refractory 
MI 28 is an ideal hot-face lining for the 
roof and upper two-thirds of the inner 
wall where slag attack is not experienced 
and is also available as a_ backing 
insulation for the combustion chambers 
and lower courses of the outer walls. Its 
low heat capacity enables the working 
temperature to be rapidly, to 
vether with a corresponding reduction in 
fuel costs. Its low weight of 47 Ib. per 
cu. ft. (one-third that of firebrick) re 
duces the demand for structural steelwork 
ind the need for deep foundations 


inspect all 


reached 


Direct-fired Intermittent Kilns 


In many cases for this type of kiln the 
Whole of the lining can be built of 
MI 28 Where direct impingement of 
flame, and in the cases of coal-fired fur 
naces, flame attack cannot be avoided, 
and the low. storage retractory can 
be shielded by a thin wall of MR 1 
Saving from this type of structure by 
way of decreased fuel costs arising from 
the low heat storage and conduction of 
MI 28 when compared with traditional 
firebrick linings permit recovery of any 
additional installation costs very quickly 
The other advantages are quicker turn 
round of kilns as a result of more rapid 
raising to temperature, quicker cooling 
because of lower heat storage. and more 
uniformly fired goods, which are readily 
apparent. 

MR 1 Super-duty refractory ts ideal 
for combustion chambers and bag walls, 
its stability and resistance to thermal 
spalling giving long life and trouble-free 
operation 


Continuous Kilns 


Continuous kilns demand stability fo, 
long periods. MR 1 ts the material for 
this duty, backed up in the hot zone by 
MI 28 and in some positions MI 28 can 
be used as a direct hot face lining. The 
light weight of the MI 28 bricks enables 
a considerable reduction in the weight of 
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the furnace steel work to be effected. 
MR Plastic Mouldable gives excellent 

results when cover for truck 


tops 


used as a 


Fechnical Services 

Morgan Refractories Ltd. are well 
equipped for tackling the many technical 
problems associated not only with = the 
manufacture but application and use of 
the highest grade and most specialised 
refractories. To supplement the services 
of their own highly-qualified staff, they 
can call on the Central Research and 
Development Department of the parent 
company at Battersea 

Ihis makes available the 


most modern 


techniques in spectroscopy, microscopy 
and X-ray crystallography, together with 
a wide range of equipment specially 
developed for testing creep and strength, 
thermal conductivity, thermal shock 
resistance, and other properties of refrac- 
tory materials under all probable con 
ditions of use, Fullest access is available 
to a group of scientists and technicians 
for fundamental studies and fer advice 
on the many problems in chemical engi- 
neering, furnace construction, fuel tech- 
nology and quality control which may 
arise. In addition, this department corre 
lates information both from outside the 
company and trom other divisions of the 
parent company with which the group ts 


linked. 


The Constitution of 
Bone China 


\W'! have received from the Canadian 
Department of Mines and Tech 
nical Surveys Mines Branch, Technical 
Paper No. 2, by P. D. S. St. Pierre 
(Mineral Dressing and Process Metal 
lurgy Division), entitled “The Constitu 
tion of Bone China—-Part 1. High Tem 
perature Phase Equilibrium Studies in the 
System Tricalctum Phosphate-Alumina 
Silicate.” (Price SOQ cents.) 
Following a short history the 
states as the purpose of the investigation 
the fact that although bone china has 
been made in England for a many 
vears, litthe research has been published 
on its constitution and tabrication. Com 
plications tw manutacture have limited 
its production almost entirely to England 
where the art of compounding and firing 
been highly developed 
losses have always been 


author 


great 


the ware has 
However, high 
accepted as a normal part of manufacture 
and as a consequence this fine ware 1s 
expensive 

Ihe chief difficulties encountered are 
(1) tendency of bodies to go “off-colour,” 
(2) short firing range, and (3) high shrink 
uge on. firing Most investigations on 
china have been concerned with 
meusures to overcome these three faults, 
while the present study treats it in a more 
veneral manner, the view being held that 
knowledge of the constitution of bone 
china will hold the key to an understand 
ing of the above-mentioned unfavourably 
properties 

Ihe investigation ts being a 
first attempt to interpret) the thermal 
behaviour and constitution of bone china 
by means of a phase equilibrium study 
on oan and the author 


none 


Stated as 


idealised system, 


concludes with the following general 
observations 

I. The system tricalcium phosphate 
alumina-silica is not a true ternary, and, 
therefore. the crystallisation sequences of 
mixtures occuring in or close to it cannot 
be described fully 

2. In spite of the limitation, 
knowledge of this plane is important, 
since it enables the general phase relation 
ships to be inferred of the part of the 
quaternary system in which bone china 
compositions fall 

3. A consideration of this quaternary 
system (lime-alumina-phosphorous — pen 
toxide-silica) leads to the hypothesis that 
a fully crystallised bone china would 
consist of tricalcium phosphate, anorthite 
mullite 


aboy e 


and siiici 


4. Only tricaletum phosphate and anor 


thite are to be expected as crystallised 
phases in normal bodies, since mullite 
and silica along with small amounts of 
soda, potash, magnesia, etce., form a 
stable glass. silica, however, may 
be present as an unreacted constituent 
of the body or, for those whose 
composition falls in the field of silica, it 
may be a primary phase. In either 
the quantities will be small because 
firstly, the normal fine grinding and 
thorough mixing applied to the bodies 
promotes interaction and, secondly. the 
location of bone china 
which le in the silica field is such as to 
permit a@ minimum of primary 
formation 

S. The composition of bone china falls 
close to a eutectic between tricalcium 
phosphate, anorthite and silica. This con 
dition accounts for its very short firing 


Free 
bodies 


Case 


those bodies 


silica 
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range, for as soon as bodies reach the 
cutectic temperature substantial quantities 
of liquid are formed rapidly which may 
cause the body to deform. From. the 
calculation made in this section it can be 
seen that as much as 40 per cent. of a 
body may liquefy quite rapidly on reach 
ing the eutectic temperature. It 1s only 
the extremely viscous nature of this 
liquid that lessens the susceptibility of 
the body to deformation. The only way 
in which the quantity of liquid forming 
it the eutectic temperature cun be re 
duced is to increase one of the com 
ponents such that the composition of the 
body falls further away from the eutectic 
If the essential character of bone china 
is to be preserved this means that the 
bone ash content must be increased 
This. however, may cause other difficul- 
ties in the manufacture of the ware. It 
is eusy to envisage the difficulties likely 
to be encountered on reducing the clay 
content of a body which already has little 
plasticity and poor working properties 

6. In view of the restrictions imposed 
by other requirements, such as plasticity 
during the fabrication of ware, it is un 
likely that the suggested direction of com 
positional change can be made to full 
advantage for all bone china bedies. The 
value of phase equilibrium studies lies 
in the fact that they clearly show the 
inherent difficulties of processing this 





Our illustration shows a Muir-Hill 
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type of ceramic body They are also 
extremely useful to persons wishing to 
make bone china with materials other 
than those traditionally or normally used, 
for the firing behaviour is analysed in 
terms of the final constituents of the 
body rather than of the raw ingredients 
Krause and Schlegelmilch (Ber. Deut 
Ker. Cesell., 13, (10). p. 437, 1932) com 
mented on the lack of such data during 
their investigations on the development 
of a bone china body from German 
materials. 

7. A more detailed understanding ot 
the thermal behaviour of bone china will 
be obtained when data is available on 
phase equilibrium relationships in the 
proposed compatibility tetrahedron, tri 
calcium) phosphate-anorthite-mullite and 
silica The study of «a quaternary com 
bination is a lengthy undertaking, but 
valuable information will) be obtained 
most rapidly by investigating first’ the 
ternary system tricalcium phosphate 
anorthite-silica, since its essential rela 
tions can be inferred from the data given 
in the present investigation. The study 
of the quaternary system could — be 
developed from the ternary system by the 
investigation of the LO per cent. mullite 
plane. A complete study on the effect 
of higher concentrations of mullite would 
be unnecessary. since it is the least 
abundant component 


clearing around kilns 


hydraulic loader 


where it is an ideal medium for handling bulk materials in restricted space. The 


bucket capacity is 10.5 c. ft 
of 5 ft 


which can be raised 9 ft. | in 
Further details can be obtained from E. Boydell & Co. Ltd., Old Trafford 


giving a dump clearance 


Manchester 16. 
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FINNISH POTTERY AND 
GLASS 


The Creative Work of Arabia and Notsjo Artists 


by 


JOHN GRINDROD, B.A.(Com.) 


A LTHOUGH, by Scandinavian 
4 4 standards of ceramic art, which 
have traditions going back over two 
centuries, the Wartsila-Arabia  Pot- 
tery’s art department ts as yet a mere 
fledgling, it holds some advantage, in 
this modern age, of being free from 
the fetters of the past 
Founded in 1932, it consists of 
small colony of ten creative ceramic 
artists. Each works in his or her own 
individual style, using the materials 
best suited to it. Each has a free hand 
in spontaneous creation and the work- 
ing up of his or her own ideas. 
Full account, however, must be 
taken of the technical difficulties in- 
volved in the translation of shapes, 
decor designs, colours, glazes, etc., into 
the finished piece of porcelain, and a 
department for planning decorations 
and models works in close collabora- 
tion with the creative artists. The 
wsthetic appearance of an article or 
set having been decided upon, the suit- 
ability of the materials to be used ts 
considered. Quite often this has to be 
done with a good deal of discrimina- 
tion, and tekes a considerable time 
Over the past twenty years the pro- 
ducts of Arabia have acquired their 
own personality and individuality, and 
this reflects, in great measure, the 
individuality of the creative artist 
responsible. It may be apparent in 
one exclusive piece or in a_ limited 
number of pieces, or it may be dis- 
played in the wide range of patterns 
and shapes, which are turned out by 
Arabia in large quantities by mass- 
production methods. 
All the artists at Arabia Potteries, 
with the exception of Friedl Kjellberg, 
who studied in Austria, have graduated 


a 


218 


at the School for Arts and Crafts at 
Helsinki. They all work on a full- 
time basis at Arabia, a number having 
had many years’ experience in the 
ceramic field, and having had 
examples of their work purchased for 
museum or private collections. 

Working on the top. floor of 
Arabia’s ten-storey factory at Helsinki, 
for instance, is Rut Bryk, who, among 
other things, specialises in plaques, 
faience trays and plates. Initially, she 
did not intend to become a ceramic 
artist, but, after studying graphic art, 
did a lot of work in textiles. It was 
only on being invited to join the stafl 
of Arabia in 1942 that she started 
working with clay. Indeed, not always 
has she been successful in this 
medium, the experimental baking of 
many of her pieces having set her 
complex problems of composition to 
solve. As she works she carefully 
records the various composition and 
glazing factors. 

An admirer of the French 
modernists, Rut Bryk reflects this in 
her own faience work, a feature of 
which is the repetition of the theme or 
subject matter. For instance, in her 
work, “The Cock,” there are no fewer 
than six smaller birds of different 
colours, as well as the principal cock, 
in the pattern. She is also an admirer 
of fourteenth- and fifteenth-century 
Italian art. 

In setting Out her work on the wet 
clay, thin clay ridges separate one 
colour from the next. This avoids 
running and blurring and very much 
resembles the lead seam in_ stained 
glass. Simple in design, her work ts 
full of light and translucent colours. 

One of Birger Kaipiainen’s out- 





standing successes, which is also one 
of the finest achievements in the col- 
laboration between an artist and semi- 
mechanical means of reproduction, 
has been his tapestry work. This was 
initially done as a painting by 
Kaipiainen and then carefully repro- 
duced as a hand-applied copper print 
on a blue-grey Sini body. 

Toini Muona has achieved outstand- 
ing success at a number of inter- 
national exhibitions. She specialises 
in designs and patterns from nature, 
expressing leaves, twigs, insects, fishes, 
animals on wall plaques, plates, vases 
and bowls, and making lavish use of 


Chinese 


metal oxide colours. Sometimes her 
plaques are covered with brilliant 
glazes. Others are left ungiazed, with 
rough surfaces. 

Originally a sculptor, Michael Schil- 
kin has in recent years devoted much 
of his time to modern monumental 
wall reliefs. Many of these are to be 
seen in public buildings in Scan- 
dinavia, one of his latest being a 9 m 
18 m. relief decorating the Finnish 
Commercial High School at Helsink: 
Also a lover of animals, he has incor- 
porated these into many of his designs 
both for wall plaques and figurines 
His material is stoneware chamotte 
Also created by him have been many 
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beautiful and difficult glazings 

One of the outstanding successes of 
Fried! Kijellberg has been the breathing 
of fresh life and vitality into the 
ancient and difficult Chinese “grain of 
rice’ technique. Her modern treat- 
ment of this old theme involves the 
use of a very hard, almost glass-like 
china body of eggshell thickness upon 
which the rice grain appears in many 
dainty and attractive patterns. Vases, 
bowls and lovely demitasses have been 
created in this technique. She glazes 
her vases and bowls preferably in 
oxblood and celadon, but uses 
also titanium and dolomite glazes 
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“grain of rice’ technique applied to modern designing by Mrs. Friedl 
Kjellberg 


Fried] Kjellberg has been working in 
ceramics for over 25 years 

Of the remaining = artists, 
Siimes makes translucent feather 
weight eggshell china, very thin and 
hard, of pure white or very pale rose 
Sakari Vapaavuori, Kyllikki Salmen- 
haara, Hilkka Sdynajirvi and Ritva 
Kaukoranta are of the younger 
generation, and each is developing his 
or her own expressive medium 

Of the many sets of crockery pro 
duced at Arabia mention might per 
haps be made of the Sini blue-grey 
dinner-ware body of Arabia faience, 
fired at 2,100" F., very hard and tough 
and providing a good background for 
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décor colours. Another set is Ingrid 
plain Sini, which is made decorated 
and undecorated for dinner, supper, 
breakfast and luncheon services. Also 
on Sint body are dinnerware patterns 
by Olga Osol such as Crownband in 
shades of brown, yellow and green, 
Blue Rose, Laurel in deep and soft 
blue and grey colours, Ursula in lovely 
blue shades, Green Thistle in soft 
green and Windflower in field flowers 
of soft hues. 

Many varieties of children’s dishes 
are also made. For example, a new 
technique has recently been developed 
which seeks to combine — artistic 
achievement with methods of factory 
production, and has resulted in an 
animal kingdom set. In this different 
animals are executed on plates, bowls 
and mugs. An outline of the design 
has been printed and then filled in 
with hand-painting in bold strokes and 
vivid colours. 

One of the main items of dinner 
ware produced at Arabia for a num 
ber of years has been the so-called 
kitchen - to- table ovenware. Finnish Mr. Michael Schilkin—an artist at work 
people are keen on casserole and 
ramekin dishes, and functional serving 
dishes are in great demand. Conse- 
quently, a range of this type of oven 
proof dish in all shapes and_ sizes, 
covered and uncovered, has been de- 
veloped. Some of them, such as Blue 
and Pink Ribbon and the Mottled 
Brown décor have matching plates of 
many sizes, cups and saucers, oval 
platters and smorgasbord platters. This 
ovenware ts tough, high-fired and well 
glazed 

At the Wiartsila-Notsj6 Glass Works 
experiments with light and colour are 
always being tried out in the creation 
of new techniques with crystal. These 
embrace not only the quality of mate 
rial, Shape of outline, cutting, engray 
ing and the play between crystal and 
light, but the effects obtainable only 
by the colour of the glass itself, or by 
various shades of opaqueness. 

One of Noisj6’s outstanding artists 
in this field was the late Gunnel 
Nyman, who created many beautiful 
vases, pitchers, tumblers and stemware 
in crystal 

Under the present direction of Kaj 
Franck, the art department has carried 
on the tradition and developed new 


techniques, such as spiral and straight 
The use of spraying is illustrated here, 


) . 
(Continued on page 223 in the decoration of jugs 
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BRITISH POTTERY MANUFACTURERS’ FEDERATION 


Mr J. R. T. HAY has been elected in 1931, in which year he was appointed 
4 -resident of the British Pottery managing director of that company He 
Manutacturers’ Federation in succession was Lord Mayor of the City of Stoke-on 
to Mr. J. V. Goddard. The new Vice Trent, 1940-41; President of the Pottery 
President is Mr. A. E. Hewitt and Glass Benevolent Society, 1934 
Mr. Hay was a scholar of Trinity President of the Ceramic Society, 1935 
College (Natural Science) and holds an) member of Sir Stafford Cripps Working 
Honours Degree (mathematics:economics). Party tor the Industry, 1945: Chairman 
He was appointed secretary to Twyfords of a small deputation of the Potters 
Ltd. in 1927, became 4 director in 1933. Research Association which visited 
and managing director in 1949. In 1950, American factories in 1945; has recent! 
upon the death of Mr. E. H. Bailey, he returned from New Zealand where, on 
was appointed Chairman behalf of the British Pottery Manutac 
Mr. Hewitt was educated at Magdalen turers’ Federation, he was an expert 
College School, Brackley, and the North witness in the New Zealand Board ol 
Staffordshire Technical College, and was a — Trade Tariff enquiry 
partner in the firm of Jackson and Gos- Mr. Hewitt is a Fellow of the Roya 
ling Ltd.. Longton. until it was taken Society of Arts, the Royal Horticultural! 
over by W. T. Copeland and Sons Ltd. Seciety and the Institute of Directors 


Mr. A. E. Hewitt 
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Depreciation and Maintenance 
of Pottery Manufacturing 
Equipment 


8.—Creating a Sinking Fund for Plant Replacement 


by S. HOWARD WITHEY, F.Comm.A., etc. 


Previous articles in this 
of kilns 
also the 
interest. on capital, the 

tools, and the creation of 


discussed 
of computing and recording deprectation in the 
furnaces, mix-mullers and pulverising machinery, et 
problem of repairs and renewals, the 
physical control of 
reserves and reserve 


$SETICS 


alternative methods 
capttal value 


incidence of 
loose plant and 
funds. In this 


article the author shows how a sinking fund can be built up for 
the replacement of plant 


¢OR the purpose of ensuring that 

sufficient funds will be available for 
the acquisition and installation of the 
latest types of pottery manufacturing 
equipment, it is possible to create sink- 
ing funds without making any serious 
inroads on the liquid resources avail- 
able for ordinary maintenance and 
for the renewal of spare parts and 
accessories, and in order to demon- 
Strate a satisfactory method of build- 
ing up such a fund, a case is cited in 
which the wheels and other assets 
employed by a firm in Cheshire had 
a book value of £45,500 as at the end 
of December last, this figure being 
arrived at for balance sheet purposes 
after writing off depreciation due to 
wear and tear, obsolescence and other 
deteriorating factors over a number 
of years The amount appeared in 
the firm’s ledger under the general 
heading of Fixed Assets, and having 
regard to the many changes and 1m- 
provements in design, construction 
and performance which have been 
achieved during recent years the pro- 
prietors decided to create a sinking 
fund with the object of securing the 
sum of £60,000 in ten years’ time for 
the replacement of the entire equip- 
ment 

Selective inquiries elicited the fact 
that by taking up an outside invest- 
ment in the form of ten annual 
premiums carrying compound interest 
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at the rate of 3 per cent., the necessary 
funds could be raised, and in order 
to determine the precise sum to be 
invested each year, a special table was 
compiled to show the decimal parts 
of £1 required to earn £1 over 
different periods at varying rates of 
compound interest. An abstract of 
this table is given below, and it will 
be seen that ‘0872 of £1 would be 
needed to produce £1 in ten years at 
3 per cent. interest. Multiplying this 
decimal by £60,000 gives £5,232 (to 


TABLES SHOWING DECIMALS REQUIRED 10 
Propuce £1 OVER DIFFERENT PERIODS Al 
VARYING INTEREST RATES 


4 percent 
4902 
3203 
2355 
1846 
1508 
1266 
1085 
QO945 
0833 
O741 
0666 
O60] 
0547 
0499 
0458 
(42? 


Years 2 percent. 3 percent 
4950 
3268 
2426 
1922 
1585 
1345 
1165 
1028 


O913 


0640 
OSKS 
OS38 
0496 
OSO0 0460 
0467 (427 0390 
O438 (398 036] 
0412 0372 (336 





the nearest £1), and in January, 1953 
the first premium of £5,232 was paid 
and the amount debited from the 
firm's cash book to a special Invest- 
ment Account opened in the private 
ledger. 

At the end of December, 1953, in- 
terest at the rate of 3 per cent. will 
be debited to the Investment Account, 
and this amount of £160 will be posted 
to the credit side of a Sinking Fund 
Account, this account being also 
credited with £5,232 which wili be 
debited to profit and loss in place 
of the customary charge for deprecia- 
tion of equipment. The second an- 


nual premium will be paid in January, 


1954. and debited direct from the 
cash book to the Investment Account, 
and at the end of that year compound 
interest amounting to £320 will be 
credited to the Sinking Fund Account, 
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when the Invest- 
show a_ debit 


and so on to 1962 
ment Account will 
balance of £60,000. Upon realising 
the investment the amount will be 
posted from the receipts side of the 
cash book to the credit side of the 
Investment Account which will then 
be ruled off as the funds will be 
available for the acquisition of modern 
plant. The Sinking Fund Account 
will then show a credit balance of 
£60,000 and this will then be trans- 
ferred to the credit side of the Plant 
Account which will then show a 
credit balance of £14,500. This balance 
will be either transferred back to 
profit and loss or credited to a reserve 
account. In the meantime, of course, 
all new items of capital expenditure 
will be debited from the firm’s cash 
book or purchases journal to the Plant 
Account as direct postings 
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(Continued from page 220) 


air stripes, semi-opaque haze and 
cloud colours. More than ever before 
is crystal being made to harmonise 
with and add charm to the general 
pattern of the dinner table and of the 
colours and designs of the services 
being used. 

For a number of years Finnish pot- 
tery and glass has been exhibited both 
at home and in a number of countries 
abroad, especially in Sweden, Den- 
mark and Norway. Examples of the 
work of Arabia’s art department are 
on display at the’ factory's own 
museum, as well as at museums in 
Helsinki, Stockholm, Copenhagen, 
Gothenburg and Oslo, and also in the 
collections of private Owners. 


HIGH VACUUM EQUIPMENT 


W EDWARDS AND CO. (LON- 
e DON) LTD... Worsley Bridge 
Road, Lower Sydenham, London, S.E.26 
have published new brochures 
dealing with ther high vacuum 
equipment 


several 
range of 


An eight-page booklet describes the 
range of “Speedivac” rotary pumps, in 
cluding the latest additions, the two-stage 
28150 and the single-stage 18450, dis 
placing 5 and 1S cu. ft. per min 
tivels Performance curves and 
are given for each pump together 
concerning non-return valves 
morsture traps 

Moisture and Mercury Vapour Traps 
deals with the trapping of contaminating 
vapours which prove harmful to_ the 
rotary pump interior Three models are 
described which can be fitted to “Speed 
vac pumps Others are suitable for 
placing in the vacuum line The lattes 
half of the list describes and illustrates 
the mercury vapour traps which = are 
available for the “Speedivac” mercut 
diffusion pumps 

Another booklet. Vacuum 
Plant, the technique ol 
coating, notes On some of its present-day 
uses and the range of equipment avail 
able for both evaporation and sputtering 
Each plant is illustrated separately, with 
the various jig arrangements and a speci 
fication table shows” their technical 
characteristics and pumping down times 

A usetul addition to the above is the 
reprinting of the company’s Vacuum 
Notes advertisements in booklet form 
This series covers twelve advertisements 
describing with the aid of diagrams the 
common problems encountered in 
vacuum 


respec 
figures 
with 


notes and 


C voating 


covers Vacuum 


most 
the use of 
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(Continued from CERAMICS, lune, 1953.) 


Manufacture of Domestic Pottery 
in China and Earthenware Clays 


The use of Towns Gas 


by 


K. DAVIES 


Ts decoration ot of 
course, the final touch to the 
masterpiece which, in the course ot 
ity manufacture has been handled and 
by dozens of crattsmen 
ind women. Some ware a 
colour which has been added in 
form of stain to the clay when it 
first being prepared in’ the mixing 
ark This self colour was ver\ 
difficult process to fire when the firing 
was carried out in bottle ovens, 
the ware came out in different shades 
if subjected to varying temperature, 
and pieces had to be carefully 
matched. The gas-fired tunnel has, of 
course, completely eliminated — this 
particular fault 

Other ware coloured by using 
coloured glazes which are obtained 
by adding metallic oxides to the glaze 
slip, and here again varying tempera- 
tures would cause varying shades ol 
colour 

Tiles and sanitary earthenware are 
coloured by this means and the 
mottled effect on tiles is brought out 
by dabbing glazes containing different 
oxices on to the tile surface 

Underglaze and on-glaze decoration 
on pottery may be applied by 
hand painting, banding, spraying. 
stencilling, stamping or printing 

Printing is carried out by using an 
engraved copper plate on to which 
the design has been reproduced 

The colouring material is a_ sticky 
mixture of metallic oxides and oils 
and this ts spread on to the surface 
ot the plate by means ot palette 
knife The plate and the colouring 
material be kept) warm to 
enable colour enter the fine 


pottery 1s, 


worked on 
sell 
the 
WAS 


has 


as 


IS 


must 
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engraving on the plate and this ts 
done by keeping both colour and 
plate on a gas-heated printers’ stove 
as shown in Fig. 17. This plate ts an 
ordinary oatcake stove and a battery 
ot these stoves used to serve 
number of printers. 

After spreading the colour on the 
engraving, the surplus colour 
scraped off and the plate “bossed.” 
A thin sheet of rice paper ts placed 
on the plate and both are passed 
under a flannel covered heated rolle: 
thus transferring the design to the 
paper. The paper is then cut up and 
the desired pattern is rubbed on 
the ware with a stiff brush. The 
paper is then soaked off and the 
pattern is left adhering to the ware 

On-glaze decoration is not 
durable as under-glaze, but a much 
wider variety of colours and shades 
are available for on-glaze decoration, 
moreover the pattern may be more 
delicately applied. 

Some pieces of ware are decorated 
entirely by hand while others may be 
printed with lines of a pattern and 
colours hand-painted into the pattern 

Pure gold, platinum and othe: 
precious metals are used for the 
decoration of fine pottery, and, as 
different colours may require different 
firing temperatures to mature the 
colour and fuse it into the glaze 
several firings may be necessary 1 
the decorating process before the 
ware finished Colours are 
extremely sensitive to atmosphere in 
the firing process and for this, 
fired muffle type tunnels are 
The firing temperatures range between 
TOO ¢ and 850 ¢ and the time 
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Fig. 17. A gas-heated printers’ stove 


through the tunnel varies between Cycle 10} hr. Temperature 715° ¢ 
8 and 10} hr. The atmosphere must Gas consumption 426 therms pet 
be oxidising with no turbulence to week 
cause dust particles to settle on the Output 26,400 pieces per week 
ware, and at the same time the heavy giving a figure of 62 pieces per 
gases given off by the burning otls therm 
and fats in the colouring medium 
must be removed from the tunnel as 
quickly “as possible Typical tunnels After firing, gold has a dull appear 
for firing decorated ware are 4s ance and this has to be burnished by 
tollows means of an agate or blood stone 
before the process is complete and 
Ware —Finest Bone China the ware ts ready for packing. Lustre 
beneth 20 ft. finishes are, of course another 


: method of decoration giving — the 
Cross section 14 in. wide by 12 in 


the exquisite Rouge Flambeau 
high finishes to vase ind figures and 
Cycle Shr Firing temperature the metallic lustre te wall tiles, ete 
SO ¢ his finish 1s, of course, only carried 
Gas consumption 237 therms. pet out in a small wav, and usually the 
week ware iS fired in an intermittent gas 
Output 18.000 pieces per week, — fired furnace of the mufile type. The 
giving a figure of 76 pieces per lustre elfect is) brought about by 
therm reducing the metallic oxides in the 
glaze to metal and is achieved bi 
using a reducing atmosphere with 
towns gas as the reducing medium 
Length 87 ft Before the war in the’ middle 
Cross section 18 in. wide by 21 in 1930’s, Stoke-on-Trent in addition to 
high being renowned for its fine pottery, 


Decorated Earthenware 
Pottery 
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also had a most unenviable name 
because of its smoke laden atmos- 
phere. All the firing was by coal and 
the smoke pall over the town rarely 
allowed the sunlight to penetrate 
through to the soot-grimed streets 
and buildings below it. This, how- 
ever, has now completely changed 
and as the smoke pall has thinned 
out, so the output of towns 
gas in Stoke-on-Trent has increased 
phenomenally year by year These 
increases. however, although stagger- 
ing as they are, bear no comparison 
to the figures which would have been 
achieved if gas-making plant were 
available to meet the requirements of 
the pottery industry. 

In 1933 the total gas used for the 
actual firing of pottery was just over 
36/ million c. ft. in the year 

Four later in 1937 
increased just over SIS; millions, 
an increase of over fourteen times 
that of the 1933 figure 

Ihe story of the struggle 
early days to achieve this remark 
able result, and to overcome the 
natural doubts of pottery manufac 
turers, who are very jealous of the 


years this had 


to 


in the 


quality of their wares, and who were 


steeped in traditional methods of 
firing and very dubious of any change 
is one which must regretfully be 
passed over without further comment 
this time. 
By the end of 
firing consumption — had 
1.341: millions per c. tt. per annum 
and this figure remained stationary 
throughout the war years up to about 
the end of 1946 
In 1947 the 


al 
1939 the pottery 


risen to 


figure to 2,156 
millions and in 19ST the quantity of 
towns gas used for the actual firing 
of pottery was approximately 4,229 
million c. ft 
One-hundred-and-eighty-seven con 
tinuous gas-fired tunnels were in use in 
the Potteries at the end of 1951 and il 
were placed end-to-end would 
approximately six miles in 


rose 


these 

stretch 

length 
If we 


gas 


add the quantity of towns 

for other industrial and 
commercial purposes in 19ST such 
drying, frit’ firing, bone calcina 
tion, ete., to the pottery-firing figure 
the quantity used in) the pottery 
industry §,.294 million ¢ in the 
veal 


used 
das 


clay 


it. 
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The British Pottery Manufacturers’ 
Federation stated some time ago, that 
before the war, one million tons of 
coal was used annually by the pottery 
industry and that this had now been 
reduced to some 400,000 tons mainly 
due to the change-over from coal to 
gas firing. 

To produce the 1951 output of 
4,229 million c. ft. of towns gas, used 
for pottery firing, required approxi- 
mately 343,820 tons of coal at the 
gasworks. 

Using figures given by Mr. J. I 
Stanier, in the paper “The Utilisation 
of Towns Gas in the Ceramic Indus- 
try’ we find that this quantity of gas 
will do the work of at least 413,000 
tons of coal used in bottle ovens. 

Taken as an average, a ton of coal 
utilised at the gasworks is equivalent 
to supplying the necessary amount of 
towns gas tor firing the same quantity 
of ware at 1:2' tons of coal if 
used in the raw state in the periodic 
kilns 

From a coal conservation aspect, 
therefore, if consideration is given to 
the balance of the thermal value of 
the residual products of carbonisa- 
tion, the firing of continuous tunnel 
kilns by towns gas as compared with 
the coal-firing of “bottle kilns,” 
equivalent to a saving for the nation 
of more than two-thirds of the heat 
energy of every ton of coal previously 
used. 

The use of towns gas for frit 
firing, drying, etc., by replacing coal 
used on the factories is adding con 
siderably to these figures, while the 
increase in efficiency of operation of 
gas firing by methods already men 
tioned earlier in the paper, is increas 
ing the weight of ware fired per therm 
and thus still further reducing the 
coal required for a given factory 
output 

In this paper I have tried to sketch 
very briefly the various 
invelved in the making otf 
and the part which towns 
playing in maintaining and increasing 
the output of this valuable export 

I would like to take this oppor 
tunity of thanking my divisional 
general manager, Mr. J Stanier, 
for help and advice 

My thanks also to Gibbons 
The British Ceramic Service 
and others for their kind help 


iS 


processes 
pottery, 
gas 


Ss 


Bros . 
0., 





Typical products of Italian Terra Cotta Co., Los Angeles 
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form of ceramic 
but extinct in 
being 
Cotta 


A CLASSICAL 
é artware, now all 
the United States, is currently 
manufactured by Italian Terra 
Co., of Los Angeles. 

Such artware includes a variety of 
exceptionally large and heavy clay 
products—garden vases, benches, bird 
baths, sundials, fountains and foun- 
tain ornaments-—-with maximum re- 
sistance to outdoor weather conditions. 
As indicated by the company’s name. 
the basic design for most of these 
products were originally developed in 
Europe many years ago. 

The pots or vases are said to be 
exceptionally popular among experien- 
ced gardeners because their porosity 
permits the proper aeration of soil for 
growing plants. The more ornaniental 
products are preferred by landscape 
architects where certain decorative 
effects are required. 

Red and white ball clays, imported 


England, are the basic raw 
used in manufacturing 
Italian Terra Cotta products They 
are converted into appropriate clay 
slips by means of a pug mill, and all 
scraps produced prior to the firing 
of finished products are reclaimed by 
means of a crusher mill 

As a rule, red clay slips are preferred 
where no glazing is essential. White 
clay slips must be underglazed if they 
are to retain an attractive appearance 
None of the company’s products are 
overglazed 

All of the slip materials are very 
viscous, similar to the modelling clay 
materials used by sculptors. However. 
material viscosities are varied slightly 
in accordance with the method where 
by different products must be produced 

Slips with the lowest viscosities are 
used in making bowls and vases with 
symmetrical contours, this in 
volves the use of a mechanised jigger 


from 
materials 


since 
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Clay slip is seen here being hand-pressed to the contours of a large plaster mould 


cavity 


so 
, = A mechanised jigger 


wheel and a wooden 


template are used to 
build up a_ heavy 
layer of clay slip in 
2 symmetrical plaster 


mould cavity 





wheel to apply the materials to the 
surfaces of plaster mould cavities with 
appropriate wood templates. 

The most viscous slip materials are 
sliced into suitable slabs by means of 
a wire stretched between two wooden 
handles, after which the slabs are 
hand-pressed to the cavity contours of 
plaster moulds for non-symmetrical 
products. 

Moulds for both types of work are 
the same as standard pottery moulds, 
except for their large dimensions, and 
materials therein are allowed to dehy- 
drate about twenty-four hours before 
the respective moulds are unloaded. 
About 300 moulds were being con- 
Stantly utilised by the company at the 
time this article was written. 

Following their removal from 
various moulds, clay casts are moun- 
ted on finishing wheels so that defects 
such as mould marks can be elimina- 
ted in the usual manner. Then, if 
necessary, the casts are underglazed. 

Underglazes used by the Italian 
Terra Cotta organisation are some- 
what unusual, since they comprise 
solids dispersed in linseed oil and a 
paint thinner rather than in water 
Their purpose is to give white clay 
products a highlight finish without 
appreciably reducing the inherent 
porosity of  unglazed — terra 
products. 

Both unglazed and 
casts are stored for a dehydration 
interval of one to three weeks. Then 
each ts conveyed to one of the com- 
pany's two periodic kilns and fired to 
Cone 3 (or about 2,100° F.). 

Because the have very 


cotta 


underglazed 


thick 


casts 
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range up to 200 Ib. in 
average firing cycle for 
either of the two down-draft kilns ts 
twelve days. However, fired terra 
cotta products are said to be apprecia- 
bly lighter than competitive concrete 
products of equivalent dimensions 
because of their relatively low density. 

Light weight is a particular ad- 
vantage where it is necessary to ship 
terra cotta products to distant custo- 
mers, but in general it is quality —not 
price-—that customers look for 

In addition to a desirable degree ot 
porosity and extreme resistance to 
virtually all weather conditions, terra 
cotta is capable of retaining the finest 
mould details for years without 
deterioration —-even though it may be 
repeatedly exposed to fire, mortsture, 
etc. 

From the landscape and architec 
tural viewpoints, these qualities plus 
distinctive design details make Italian 
Ferra Cotta products especially useful 
in connection with Southern French 
Italian and Spanish types of archi 
tecture. 

In business at Angeles since 
1916, Italian Terra Cotta Company 
now devotes virtually all its 9,500 sq 
ft. of plant space to production opera 
tions—-having one of the — largest 
selections of specialised designs and 
models for such work in the United 
States. However, the company has 
from time to time in the past been 
engaged in the development and re 
production of many unusual terra 
cotta products including some of the 
most modern and ultra-modern types 
of artware 
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The British Pottery Managers’ 
and Officials’ Association 


A N all-association meeting was he'd 
‘ in Hanley Town Hall recently, 
and took the form of six 5-min. talks 
followed by 5 to 10 min. discussion 
after each 

Mr. A. J. Clough (Longton and 
Fenton Branch) opened with a talk on 
the de-airing of plaster. He said that 
though a series of trials had been 
carried out on this question, he was 
not yet in a position to give any 
definite conclusion, but some of the 
results obtained might be of interest 

The first trial was to put a jug of 
hall-blended plaster into the de-airer 
for | min The result of moulds from 
this was double life. Later it) was 
found that to obtain consistent results 
the plaster must be weighed and the 
measured. With a mix of thir- 
teen parts of plaster to ten parts of 
water and 7 min. in the de-airer, a 
water absorption of 30 per cent. was 
aimed = at When the ration was 
reduced by 10 per cent. the water 
absorption was found to be 40. per 
cent. With thirteen parts of plaster 
and ten parts of water mixed by hand, 
a water absorption of 33 per cent. was 
obtained, and with 10 per cent. less 
plaster a water absorption of 38 per 
cent. was obtained. It) was finally 
decided to standardise it round 30 per 
cent. water absorption 

Delayed setting plaster was found 
to be advantageous and a vacuum 
setting cf 26 in. of mercury was used 

His conclusion to date was that the 
de-airing of plaster is of no benefit as 
such, but, in fact, a better blending 
resulted from using the machine 
[his accounted for the greater life. It 
was noted that the moulds made, using 
the machine, wore out first of all on 
the outside and not inside, and no 
pinholes resulted on the face after 
normal use 

Mr. H. Hulse (Longton and Fenton 
Branch) chose spit-out for his subject 
and instanced a series of trials he had 
recently carried out at factory A 
following an increase in spit-out. 


Wwaler 


He had glost plates from another 
factory fired in the enamel kiln con- 
cerned. No spit-out resulted. 

Biscuit ware dipped, glazed, fired 
giost and enamel kiln at factory A 
gave spit-out. Ware dipped in another 
factory's glaze and fired glost and 
enamel in factory A gave spit. Biscuit 
ware from factory A glazed and fired 
glost in another factory and fired in 
factory A’s enamel kiln gave no spit 
Biscuit ware from factory A dipped tn 
another factory's glaze and fired in 
factory A’s intermittent glost and 
enamel kiln gave no spit-out. 

It would thus appear that the glost 
tunnel firing in this case was a direct 
factor in the increase of spit-out. The 
oven concerned was open tlame-—open 
sel 

Mr. J. Ratcliffe (Burslem and Tun- 
stall Branch) spoke about coloured 
glazes 

He said that art-ware and fancies 
had long been a natural outlet for 
coloured glazes and the sanitary trade 
down to production of 
attractive pastel 


settled 
articles in 


had 
Various 
shades. 

Teapot) manufacturers have 
used various coloured glazes. 

Recently, however, a demand had 
grown for a full range in_ brightly 
coloured glazes in table-ware, mainly 
tea-ware, the demand coming trom 
some of our biggest overseas markets 
Ihe American taste was for strong 
colours differing from our own which 
showed a preference tor the more 
delicate tones. Indications are that 
supplies are falling short in quantity 
and that coloured glazes will become 
a much bigger factor in table-ware 
exports. 

The application of coloured glazes 
is not as simple as transparent glazes 
A litthe more trouble and persistence 
is necessary to obtain a stable and 
uccessful finish. The biscuit) ware 
should be of reasonably consistent 
porocity. Elashed ware its no use, but 
the fire need not be easy. Coloured 
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glazes are applied somewhat heavier 
than transparent glazes and a good 
soaking fire was best to give fair 
crazing resistance. Aerographing is 
the best means of application, but a 
dipper could give consistent results 
provided that the ware was consistent, 
but would probably only be able to 
dip at half his normal rate. 

After drying, extra care must be 
taken when handling coloured glazes, 
but this can in part be helped by 
treating the glaze to produce a hard 
finish and strong adhesion when dried. 

Mr. D. Salt (Burslem and Tunstali 
Branch) spoke about the firing of 
China Biscuit ware by tunnel ovens. 

The aim in all firing, he said, is to 
set up such conditions in the kiln as 
will produce the same firing result in 
the ware no matter what the load 
variations might be. He suggested 
sufficient care was not taken in locat- 
ing gauges used in controlling draught, 
and thought that more attention 
should be paid to the draught flow in 
the kiln itself rather than ducting, etc 

He thought that many contravecs 
were wrongly located both as to thei 
position with regard to the load and 


distance from the kiln 
He pointed out that contra 
top of an oven 
ellective 


as to the 
entrance 

vecs located at the 
neutralised or lowered the 
draught in the kiln, and by preventing 
the drift of hot air down the tunnel 
reduced its preheating potential. It 
was also likely to disturb alumina and 
also cool down the kiln unnecessarily 
In his opinion, the situation for a 
contravec should be at the kiln 
entrance and at loading deck height 

He thought that controlling thermo 
couples in the top of a kiln were apt 
to be ineffective and sluggish and gave 
no control to the firing at the bottom 
of the load, whereas side control 
thermocouples gave rapid reaction to 
temperature variation at the source of 
heat and enabled maximum to min- 
mum setting to be made, thus taking 
care of load variation without fear of 
damage to ware. 

The keeping of accurate records was 
important and the comparison of 
thermoscopes and thermal history 
gave much useful information 

Mr. J. Stannistreet (Stoke 
Hanley Branch) spoke about 
temperature protective glazes 


and 
high 
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They had beer used for a long time 
in the industry to protect their 
kiln refractories. Such glazes were 
absolutely inert at normal ceramic 
temperatures, and he felt that they had 
many in ceramics 

He suggested that kiln superstruc 
ture of silliminite or silicon carbide 
tended to release fine particles after 
many firings and these could be held 
in place by a protective glaze. Such 
a glaze could also be used to replace 
washes for cranks and to harden the 
tops of saggars. thus preventing dirt 
There were many too in 
and kilns, as there was no doubt that 
an increased life was given to both 
refractory bricks and insulating bricks 
by the application of these inert 
washes 

Warehouse control was the subject 
chosen by Mr. G. Herbert (Stoke and 
Hanley Branch) 

He said that in his opinion it was a 
mistake to divide warehouse books 
into markets, and that it was much 
more beneficial to give each ware 
houseman a range of patterns for all 
markets and if possible to keep shapes 
exclusive to each warehouse This 
helped warehousemen in- progressing 
their own patterns through the factory 
It was a mustake to have one man 
controlling too large a bulk of orders 
and quoted a case of one book, when 


steel 


uses 


uses Ovens 


divided amongst two men, gave an 
immediate increase in packing of over 
SO per cent. value as compared with 
the previous two-years’ average. 

It was essential to have a foolproof 
system of checking ware through 
printing and similar departments, and 
all minor hold-ups due to such things 
as repairs to engravings should be 
dealt with under a routine system 
Replacements of ware lost in each 
process should be replaced imme 
diately and automatically from biscuit 
stock to ensure orders going forward 
complete. He suggested that it would 
be a good idea to have all special 
items dipped in a glaze containing 


vegetable stain to enable these to be 


dealt with by glost placers for 
immediate firing 

He thought that the best method ot 
obtaining glost oven counts was via 
printed forms filled in by warehouse 
selectors, and it was even possible to 
check individual operatives who tended 
to stray from the accepted standard 
by the fact that their returns showed 
consistently more of a given fault than 
other operatives. 

It was the warehouse which 
gathering place of all managers’ and 
operatives’ efforts, and the efficiency 
or otherwise of the warehouse 
manager and his stath was reflected to 
a large degree in the packing returns 


Was a 


West Midiands Gas Board 
New Tariffs 


TEW | tariffs 


4 quarterl\ 


presented it’ the 
meeting at Birmingham 
on &th June, 1953, of the West Midland 
Gas Consultative Council, which in 
directly evoked a long discussion regarding 
some concession to export manufacturers 
so that they could compete with German, 
other foreign manutac 


were 


Jupanese and 
turers 

First of all it was reported that the 
Gas Board had considered the representa 
tions made by the British Pottery Manu 
facturers’ Federation relative to some 
preferential terms or concession being 
granted to several pottery and glazed tle 
manufacturing firms to aid them in the 
export market, owing to foreign compe 
tition demanding easier prices 

Ihe chairman of the Board, Mr. G. le 


had 
this matter, 
occasions, But 


B. Diamond, stated that they given 
very serious consideration to 
as they had on previous 
he pointed out that the West Midland 
urea was highly industrialised, and they 
could not, with the many different indus 
tries Operating these, give a more favour 
able tariff with any particular industry 
Ihe Board had got to be fair to ell, he 
suid, and they would realise that the 
Board's tariff provided for 
scale consumption by any industry 
the amount charged 

The firms concerned in the representa 
tions operated in) Worcester, Hereford 
Stone and Dudley; and in asking for 
comments, the chairman (Ald. W. H 
Malcolm, J.P.) said that in any case these 
firms would see what was proposed tn 


large 
with 


rates 





them and 
particu 


the new tariffs applying to 
other industrial concerns in thei 
lar groups or districts. 

Ihe discussion developed when the new 
tariffs were reached on the agenda, and 
took the form of a suggestion that a 
sub-committee of manufacturing mem 
bers of the Council using gas fuel might 
be formed to meet end consider various 
matters affecting them on which they 
would report to the Council, The chief 
consideration was obviously in relation to 
gus rates for industrial purposes. 


Definite and Severe Competition 

Mr. R. A. Maddock (Pottery Manu 
facturers’ Federation), interposing between 
another discussion on the same general 
question of tariffs--in which the Worcester 
and Hereford division local committee 
had suggested a conference of these 
divisional committees to consider the 
Board’s) proposals and report thereon 
which the Council, before confirmation 
or otherwise, was  reached— said © his 
Federation was very perturbed about the 
position. He must say that personally 
he would like to congratulate Mr 
Diamond and the Board “on their rather 
clever way in which they had passed this 
on’; and he should that there 
was now avery amount” of 
severe competition facing the pottery 
industry abroad, so that the manufac 
turers would not possibly pass on any 
increase of fuel charges to their Customers 
As the pottery industry was an exporting 
one, the position was extremely 
and he quoted the case of one manufac 
turing concern where the increase in rates 
appeared to be about rer cent In 
many instances this would be. where bulk 
fuel was consumed, quite an appreciable 
amount, and if basic industries like theirs 
had to meet their periodically rising costs, 
as they were doing, it would not be 
higher rates that the Board would be 
after before long, but actual jobs for 
people owing to diminishing markets and 
sales of Commodities 

The charrman, who said the Worcester 
and Hereford motion out of order 
because it was the Council which was the 
constitutional body to consider the new 
tariffs, and a large conference such as 
was proposed was impracticable — for 
dealing with the subject pointed out that 
the Council had to remember that in 
creased costs were over £2,000.000, and 
most of it had been absorbed in econo 
mies, higher efficiency. and so on The 
increase in miners’ wages went on to coal 
costs and had to be found, and it 
not the Board’s fault that they were put 
ting up prices Actually, the Board was 
only increasing their rates to cove: 
£800,000, and they must look at the 
position in a common-sense and practical 
Way Therefore, if they were suggest 


obsei ve 
definite 
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that these increased costs should not be 
met by increasing the charges for gas, it 
was incumbent on them to put forward 
an alternative 

A Wolverhampton — district 
referred to paragraph 19 in the Board's 
report on. tariffs, which alluded to the 
utilisation of funds provided by surpluses 
und internal economies. There remained 
a net balance to be found after this if 
income was to equal expenditure, he 
quoted, and tariffs had been to 
provide oan — additional revenue 
t8OC.000, which was below the extra cost 
alone and the minimum 
to balance Board’s for the 


member 


revised 
ol 


+ 


Ol Was 


the 


coul 
requisite 
full year 


Appalling Inflationary Sp'ral 

Later, answering questions 
points, Mr. Diamond said the 
more, than perhaps anyone 
aware of the appalling inflationary spiral, 
and had done tts utmost to hold it down 
Hence they were only passing on a part 
of the increased charges falling upon 
them to the extent of £800,000.) But for 
increased for coal the 
would not be presenting new 
tariffs of which were higher than 
hitherto Notwithstanding higher add: 
tional charges falling on the Board, they 
would have absorbed them in the manner 
stated: and to show that they were on the 
alert. he instanced the new treatment of 
flue dust for the extraction of germanium 
which was in demand for the manufacture 
of transitors were bringing about 
a revolution electronic and 
engineering. On another point 
Board had not surpluses 
creased efficiency 
of gus previously 
only 


on these 
Board was 


present 


these charges 


Board 


SOT 


which 
mn wireless 
why the 
ind in 
reduce the price 
he explained that sur 
irose as” the 
working, and a 
this surplus derived 
creased quantity of tar and 
of increased efficiency in the use of plant 
and the highe: of tar, which was 
being used for benefit of con 
sumers They doing ther 
in these directions, and if their hope 
were not attained the Board would have 
to come to the Council agaim in twelve 
months’ time and tell them about tt 
because they were banking on increased 
to hold down £925,000 of the 
the Board 
Mr. Maddock 
not want it to thought he 
cising the Board. He thought their ¢ 
had been marvellous on the general 
ation, but it fact that the 
industry wanted some relief in 
order to compete successfully 
Ald. Piggott (Hereford) mentioned in 
support that vluzed tile works had 
only SO per cent. of its plant in operation 
and bit by bit the export market) was 
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being lost. He suggested that it would 
be in the national interest if the Ministry 
of Fuel and Power and the Treasury 
were to be consulted on this matter. The 
chairman said that might be for the in 
dustrialists concerned to consider, but 
they were now discussing tariffs, and late: 
Seymour Brown (Birmingham) 
that the Ministry had already 
approached and had ex 
a deputation 


councillor 
intimated 
been officially 
pressed readiness to receive 
through local councils 

It was then decided, on the proposition 
of Mr. J. Fallon (Incandescent Heat Co 
Ltd., Smethwick), who had broached the 
matter of industrial members of the 
Council interested in gas fuel holding 
informal meetings, that in preference to 


formally appointing a sub-committee, the 
Council agree to such members meeting 
informally for the purpose, after con- 
sideration, of presenting their point ol! 
view to the Council on industrial matters 
concerned with gas fuel. At the same time 
Mr. Fallon, replying to Mr. C. C. Mat 
thews (Solihull), declared it was not their 
intention to gain Concessions at the ex 
pense of the domestic consumer 

Iwo or three supporters of the course 
decided or declared that in any case any 
thing which would enable manufacturers 
to produce goods at competitive prices 
abroad would benefit the country in em- 
ployment and and also. benefit 
undertakings by making possible a 
Ihe tariffs were then approved. 


Waves, 
pas 


full load 


Ceramics and Jet Engine 
Design 


6 hi innovation and development 
of the gas turbine engine has 
opened up new prospects for air, sea 
and road transport. As far as ai 
transport is concerned, its introduc 
tion has brought about a revolution 
by radically changing flying times and 
aircraft construction. When it is 
realised that temperatures in_ the 
nature of 2,000° C, (2,282° F.) may be 
safely assumed in the flame tube of 
the jet engine, the problems confront 
ing the designers and builders of 
these various power units can be 
appreciated 
Apart from considerations — ol 
actual destruction of the flame tubes, 
such high temperatures threaten” to 
shorten the life of metal parts sub 
jected to thermal strain. These points 
constitute a hindrance to the fuller 
development of the gas turbine 
principle 

It is at this point that suitable coat 
ings to protect metal surfaces from 
heat stresses and chemical influences 
become important, in relation to 
future jet power developments 
Searching for ceramic coatings for 
this purpose the experimentalist) was 
able to draw upon a variety ol 
materials already tested under widely 
varying conditions at high tempera 


tures. This represented a flying start, 
but the application of the principle to 
jet power provided its own peculiar 
problems and continues to be the 
subject of research for further 
development, in which the ultimate 
potentialities are enormous 

One outstanding difficulty les in 
the relative disparity in metal 
ceramics coefficients This disparity 
is further accentuated due to arduous 
strains likely to occur when tempera 
tures undeigo a Variation trom 
extreme to extreme —as when 
experiencing the initial thrust at 
starting-up-—but the problem remains 
even where the wider temperature 
variations are not experienced. 

Where work has been done 
ceramic coatings, thicknesses of the 
coating becomes an immediate con 
sideration, and in this connection it 
has been suggested that a single coat- 
ing, OOOL to 0002 in. thick, composed 
of a fine ground ceramic material, 
painted and baked on to the metal, 
would not only serve to reduce the 
actual temperature of the metal flame 
tube, but provide a bonding between 
the two materials to give the advan 
tage of equal coefficients of expan- 
sion; this latter claim, however, is 
less likely to be maintained over a 


with 


234 





CERAMICS 





SCREEN PRINTING 


Woven Wire has many advantages for the 

screen printing of glass, pottery and china. 
The mesh is hard wearing and unaffected by the 
materials used for printing and it retains its accuracy 
over long periods. Greenings keep a wide range of 
specifications in stock including 140 mesh, 160 mesh, 
165 mesh, 180 mesh and 200 mesh. Substantial stocks 
of wire cloth in all usual metals are also maintained 
for use in all filtering and screening processes. 





Your enquiries and orders will receive prompt 
attention. 


BRITANNIA WORKS 
WARRINGTON LANCS. 








wide temperature variation The recent appearance of Ceramics 
Reduction in flame tube tempera and Glass, H.M. Stationery Office, 
ture following the use of a thin 9 25s. net, adds some material informa 
ceramic lining has been valued at) tion on these problems. Amongst the 
SO ¢ Thicker coatings did not give subjects covered by the reports are 
commensurate values in excess of that bend — strength = determination — for 
figure and on the basis of experiments ceramic materials at temperatures up 
do not appear to be justified for that to 11000 ¢ investigation into 
purpose alone Under operating mechanical breakdown tn © sintered 
conditions thicker coatings might) aluminium oxide —a microscopical 
be liable to increased variation investigation including notes — on 
as between metal and = ceramic examination by reflected light tests, 
coefficients whilst further research notes cove 
A further difficulty with the employ variations in| temperature resistance 
ment of a thin coating arises from the on material used for sparking plugs, 
probable occurrence of localised hot thermal stresses in| non-ductile high 
spots giving rise to exceptional tem- temperature materials—-considered as 
perature comparisons at isolated points the thermal stresses which may occus 
in the tube. in practice on turbine blades and 
In general practice ceramic coat rocket nozzles Consideration — of 
ings should afford the conditions for such problems ts carried further in 
higher operating temperatures, of drawing attention to the need for a 
say, 3.000 F.. offering a degree of measure of ductility to improve 
flexibility where coefficients cannot ceramic materials for employment in 
otherwise be stabilised. A successful heat engines. 
ceramic coating would also have the Phe report gives detailed results of 
advantage that metals of a lower five experiments and tests, and 
grade than the usual nickel-chrome includes descriptions of the methods 
alloys could be used and apparatus employed 
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" REFRACTORY AGGREGATES 3 


PRODUCED TO YOUR REQUIREMENTS 
POTCLAYS LTD 


COPELAND STREET % STOKE-ON-TRENT 
Telebhone - : . Stoke-on-Trent 48831 


ALSO AT BROWNHILLS, Nr. WALSALL 
Telephone : Brownhills 2301 


A TOP LOADING ELECTRICALLY FIRED INTERMITTENT KILN 


A Beene top loading kiln) has been — utilising batts and props designed for this 
developed along the lines of various kiln a selection of tall pieces and flat 
similar kilns which have for some years ware can be accommodated at the same 
proved very popular with studio end art time The danger of the lid being 
ware potters in the United States of accidentally knocked down during placing 
America and drawing has been overcome by pro 
Its advantages over the normal front viding extremely powerful dual steel 
loading kiln are numerous, and tt has lock-up supports which provide 100 per 
been found to be very simple indeed to cent. safety 
place, draw and operate. The large cross By careful design and use of materials 
section and useful height enable a very with extremely low conductivity these 
wide range of pieces to be fired, and by kilns feature an abnormally low power! 
input to obtain fast firing cycles, thus 
keeping initial installation” firing costs 
down to a minimum 
Inherent with this saving in fuel con 
sumption is a reduction in overall size 
and weight which enables the kiln to be 
moved about easily, to be accommodated 
on any normal work bench, and this, of 
course, keeps down the cost The kilns 
are retailed at a very low price 
Most operators who have used inter 
mittent kilns with a front opening door 
ire aware that a zone of low temperature 
is inherent io the design immediately 
behind the door due to two matin causes, 
ic., insulation of door is” less than 
remaining kiln structure, and leakages 
create convection currents, with cold at 
entering at the bottom and hot air leas 
ing at the top of the door The usual 
methods of overcoming these losses ure 
to create a gas-tight joint round the doo 
ind to fit compensating elements to the 
doo! Neither of these requirements 
have been found necessary for the top 
loader as convection currents are neglig 
ible in practice, and losses are automats 
cally replaced by the element 
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Underground 
nstruct in Refract 


Ov ) S internal diameter 


The use of Refractory Concrete (made from Ciment Fondu and crushed 
firebrick) 1s now standard practice for flues, flue linings and flue pipes 
because not only does it withstand the heat involved but also it is 
unaffected by the flue gases and weak acids. Other regular uses for 
Refractory Concrete include foundations, door linings, producer linings, 
charge hole blocks, brickwork mortar, retort setting, retort house 
quenching floors, coke shoots, top paving, carburetter head tiles, 
dampers lids, brick setting, crucible furnaces, melting furnaces, coke 
oven doors, coke oven pipe linings, furnace arches, etc. 

Refractory Concrete is ready for use and of great strength and hardness 
in 24 hours, can be cast to any shape, requires no pre-firing, 1s stable 
under load up to 1,300 C., and has no appzeciable after-contraction. 


Please write for further details and literature 


Concrete Rock-Hard within one day ALE 


y a 
ALUMINOUS CEMENT 
eee Se ee 


LAFARGE ALUMINOUS CEMENT CO. LTD. 
73 BROOK STREET, LONDON, W.1. Telephone: MAYFAIR 8546 
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FOR SALE 





( | aes BROKEN STEEL WORKS FIREBRICKS, hand cleaned, regularly for 
sal 


e. Thomas Mouget and Co 


Ltd., 24 Cornfield Road, Middlesbrough 








arrangement thus obviating the need for 
live wires in flexible conduits, etc 

Ihe standard models are all fitted with 
a peephole to facilitate the 
bars or cones and 
optical pyrometers, and a further access 
for the insertion of thermocouple for use 
with either indicating or control pyro 
meters A pilot light 1s also fitted to 
warn the operator that the elements are 
live and to indicate which powel level is 
in use A three-heat control is provided 
giving full two thirds tull power 


an ammeter, 


use of thermoscope 


power, 


and two-ninths full power by which a very 


firing curves may be 
obtained The kilns, of course, may be 
controlled automatically by energy regu 
lators, continuously variable transtormers 


wide range ol 


or programme controllers, but these items 
far outweigh the kiln cost and are usually 
supplied only for special purposes 

A simple thermocouple and indicating 
pyrometer are recommended for those 
who are not fully acquainted with the 
use of Orton and Seger cones, Holdcroft 
Bars, Watkin Indicators and Bullers 
Rings for the determination and control 
of firing cycles. 

Ihe model described (EK 
associated with a range of 
several sizes manufactured by 
Ceramic Service Co. Ltd., who 
providing a service covering all the 
requirements of Studio Schools and the 
small production potter—including tools, 


clays, colours, glazes, etc 
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NORTH STAFFORDSHIRE TECHNICAL COLLEGE 
STOKE-ON-TRENT 





CERAMICS DEPARTMENT 


PRINCIPAL: H. W. WEBB, O.B.E., D.Sc., F.R.I.C., M.L.Chem.E. 


HEAD OF DEPARTMENT: W. L. GERMAN, M.Sc., Ph.D., F.R.LC. 


Courses in the Manufacture of Pottery, 
Building Materials, Refractories 
and Vitreous Enamels 


SESSION 1953-54 
Classes begin Monday, September 21st, 1953. 
Interviewing week: September 7th-11th inclusive. 


FULL and PART-TIME DAY and EVENING CLASSES are 
provided in the above subjects. 

The FULL-TIME DAY COURSE is of three years’ duration (con- 
sisting of six months’ full-time attendance at the College and six months 
on a factory in each year) leading to the College CLAYWORKS 
MANAGER’S CERTIFICATE and the POTTERY MANAGER'S 
CERTIFICATE, which are recognised both at home and overseas, and 
also. the DIPLOMA IN CERAMICS. The subjects include 
THEORETICAL and PRACTICAL CERAMICS, FUELS, CLAY 
ENGINEERING, POWER UTILISATION, CHEMISTRY and 
PHYSICS, and MANAGEMENT SUBJECTS. Specialisation in 
either Pottery, Refractories, or Building Materials is provided for. 

A similar full-time course is also available in) VITREOUS 
ENAMELLING, and includes METALLURGY. 

Facilities are available for RESEARCH WORK on _ problems 
related to the Ceramic Industries. 

Part-time Day and Evening Classes are also available to enable 
students employed in industry to qualify after a longer period of study 

Special courses are available in KILNS AND FIRING, WORKS 
MANAGEMENT, COSTING and SALESMANSHIP. 

Phere is also a special short full-time course of six months’ duration 
from January to June each year which ts suitable for FOREMEN 
and UNDER-MANAGERS engaged in the manufacture of BRICKS 
PILES, P!PES and SANITARY WARE. 


Details of times, fees, etc., can be obtained from the Principal 
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Uncontrolled chimney draught 
draught means 
lowered temperature, 
weather and temperature. Too much reduced efficiency. 
draught means wasted fuel; too little Stabilise your flue 
draught with the Aercon 
Draught Balance which gives 
‘* vernier ’’ control of 
draught, more usable heat 
from less fuel plus a 
self-righting explosion door. 
Write for full details 
THE AERCON EVACUATION VALVE 


Designed to maintain, in the buildings t> 
which they are fitted, air at a predeter 
mined pressure above atmospheric th 

counter balanced flap preventing bac 
flow. Full details on request 


fluctuates at the mercy of wind, 











Patentees JOHN HOARE LTD. 


All.enquiries to the Sole Concessionaires for 


eee Sale and Distribution in the British Isles 
TeL_.: CENTRAL 3446/7/8 


GRAMS © POWUTIL, BIRMINGHAM POWER UTILITIES LTD. 
LOMBARD HOUSE, GT. CHARLES ST., BIRMINGHAM, 3. 











fr OWTING- 


—AND VENTILATION EQUIPMENT 


. . Pickerings offer immediate delivery of standard units, 
special fabrications in 7 days, and deliveries of fans of 
all types in 7-14 days. All equipment supplied is actually 
manufactured by Pickerings and—together with a first-class 
service—is offered at highly competitive prices. For full 
details write to Pickerings now 
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ELEVATED TEMPERATURE 
FIRING CYCLES 


for 


SPECIALISED PRODUCTS 
and 


CERAMICS 


SINTERING 
POWDERS 
AND 
METALS 


PRODUCTS FOR }i 
RADAR, RADIO | 
AND 
PROPULSION 
ENGINEERING 





are successfully obtained in 
BRICESCO TUNNEL KILNS 


BRITISH CERAMIC SERVICE CO. LTD. 
Bricesco House, 1 Park Avenue, Wolstanton, Stoke-on-Trent 
Telegrams: Bricesco—S.O.T. Telephone: S.0.T. 87404 











RAWDON 3 INCH DE-AIRING PUG 


This new RAWDON 3 inch De-airing Pug—the smallest in our range—1 


intended primarily as a high-speed production machine where small de-aired 


extruded sections are required. 

If your normal Works output deals with bigger stuff, then we have our 
6 inch, 10 inch and 17 inch machines and this one becomes ideal for your 
laboratory—self contained with motor, drive, vacuum pump and air filter 
as a single unit. 

It is a robust two stage machine with totally enclosed gear box with worm 
drive. It has feed packing rollers in both top and bottom pugs and 
adjustable mouthpiece. An important feature is the ease with which it can 
be totally dismantled for cleaning and correctly reassembled afterward 


Pioneers of De-Airing Extrusion 


MOIRA, Nr. BURTON - ON - T 








